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FACTORS  AND  HULTIPLES. 

1,  Oral. 

1.  What  is  the  product  of  3  and  4  ?     Of  2,  2  and  3  ? 

2.  1-  is  the  product  of  what  two  numbers  ?     Of  what  tnrof  ? 

3.  10  is  the  product  of  what  two  numbers?  Ox  what  oiiicr  two  ? 
Of  what  three  ?     0(  what  four  ? 

4.  Name  the  factors  of  ().     Of  15. 

6.  Resolve  H  into  two  factors.     Now  into  three. 

6.  1x7=?    Can  you  name  two  otlier  numbers  whose  product  is  7r 

7.  Name  some  other  number  that  has  no  factors  except  itself  and  1. 

2.  Numbers  are  Whole,  Fractional  or  Mixed. 
6,  iX),  100  are  Whole  Numbers. 
J,  g,  j'J'„  are  Fractional  Numbers. 
6iJ,  5-j'\,  IJJ  are  Hixed  Numbers. 

3«  Whole  numbers  are  sometimes  called  intei^^ral  num- 
bers, and  any  whole  r.umber  is  called  an  intet^'er.  1(),  18, 
24  are  integers. 

4.  1  is  often  called  unity. 

5.  An  Even  Number  is  one  that  can  be  divided  into 
two  ecjual  whole  numbers. 

6.  An  Odd  Number  is  one  that  catmot  be  divided  into 
two  equal  whole  numbers. 

T.  When  a  number  is  the  product  of  two  or  more  num- 
bers each  of  the  latter  is  a  Factor  of  that  number.  Since 
30  =  2  X  8  X  5,  2,  3  and  5  are  factors  of  it. 

8.  A  Composite  Number  is  one  that  has  other  factors 
besides  itself  and  unity.  6,  12,  20,  are  composite  num- 
bers.    Why  ? 

9.  A  Prime  Number  has  no  factors  besides  itself  and 

unity.     2,  3,  5,  7  are  prime  numbers.     Why? 

T\w  numbers  are  said  to  be  prime  to  each  other  when  they  have 
no  common  factor  (except  unity).  1<)  and  \i  are  prime  to  eat  A  other 
(although  they  are  both  composite  numbers)  because  they  have  no 

(5) 


factor  common  to  both. 
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FACTORS      AND      MULTIPLES. 


numl 


3.   84  to  1;>0. 


8iir> 


10.  The   Prime   Factors  of  a  number  are  the  prime 
mbers  whose  continued  product  is  that  number.      H  and 

6,  or  9  and  2  are  factors  of  IH,  but  its  prime  factors  are 
2,  8  and  8. 

Write  the  twelve  prime  numbers  from 

1.   1   to  82.  2.   82  to  84. 

11,  Find  the  prime  factors  of  30. 

hX AMPLE    1.  2  is  a  prime  factor  of  30  ;  3  is  a  prime  factor 

2  I  80  ^^  ^5  •i^'i<^  ^^f  ^"d  5  is  a  prime  factor  of  5,  1.3 

and  30. 

Divide  the  g-iven  number  by  any  prime  num- 
ber that  will  exactly  divide  it.     DiviiK;  the  quo- 
tient by  a  prime  number,  and  so  ctnitiinu'  until 
th«  quotient  is  1.     The  several  divisors  will  be  the  prime  factors. 

In  practice,  it  is  better  to  beyfin  with  tlie  smallest  prime  factor 
that  can  be  used.     2  is  a  prime  factor  of  all  even  numbers. 

EXERCISE  r. 

What  are  the  prime  factors  oi': 

1.  8.      4.   18.      7.  20.      10.     89.      13.  lit.      16.  4.50. 

2.  10.      5.  21.      8.  27.       11.     48.      14.  218.       17.   -120. 

3.  12.      6.   21.       9.   88.       12.   158.       15.   200.       18.   090. 

12.  Kind  tlie  prime  factors  of  5005. 


ExAiMPLE     2. 


i)  0 


005 


1001 


111    148 
18 


Here  the  stnallest  prime  factor  of  5005  is  5; 
the  smallest  prime  factor  ot'  liKli  is  7;  and  the 
smallest  of  143  is  11,  leaving'  l.i  tor  the  lemain- 
ing  prime  factor. 

Therefore  the  prime  factors  are  5,  7,  11 
and  13.  It  is  evident  tb.at  tlie  same  result 
would  be  attained  by  dividing-  first  by  any  of 
the  prime  factors  and  continuing-  in  any  order. 

EXERCISE  II. 


Find  the  prime  factors  of 


1. 

800. 

7. 

1025. 

13. 

io(;7. 

19. 

7128. 

25. 

27578. 

2. 

880. 

8. 

1021. 

14. 

11S8. 

20. 

7854. 

26. 

72:)9. 

3. 

890. 

9. 

1088. 

15. 

1()25. 

21. 

5987. 

27. 

70191. 

4. 

510. 

10. 

1110. 

16. 

205  1 . 

22. 

5625. 

28. 

18746. 

5. 

999. 

11. 

1090. 

17. 

8.S09. 

23. 

9257. 

29. 

10408. 

6. 

1001. 

12. 

1157. 

18. 

688 1. 

24. 

16128. 

30. 

66953. 
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13.  Oral. 

1.  What  number  will  exactly  divide  fi?     What  other? 

2  What  is  the  product  of  the  two  divisors  of  6? 

3  What  t>tliernaine  than  divisors  cnu  you  jfive  to  the  divisors  oi  8? 

4.  What  number  will  exactly  divide  H  and  8? 

5.  Name  a  common  divisor  of  (i  and  'J. 

6.  Name  a  common  divisor  o(  H  and  12.      Name  another. 

7.  What  is  the  greatest  lonimon  divisor  of  H  and  12? 

8-  Name  a  conniu>n  divisor  of  10  and  1 '). 

9.   Name  a  common  tiivis(ir  (^f  20  and  '^C)     Name  anollu»r  common 
divisor  of '^••and  .'JO.   What  is  1  he  ji;;reatest  conmion  tlivist»r  of  20  and  iiO? 

10.  What  is  the  jij^reatest  common  divisor  of  H,  12  and  10?     Of  12, 
18  and  24  ?     Of  14,  21,  2h?     Of  50,  75  and  100? 

11.  Every  exact  divisor  o(  a  mimber  is  a  of  that  number? 

14.  A  Divisor  of  a  number  is  one  of  the  whole  munbers 
whicli,  beiny  multiplied  together,  will  produce  th;it  number. 

Every  divisor  of  a  number  is  a  factor  of  it.     Divisor  must  be  here 
understood  to  mean  exact  divisor. 

15.  A  Common   Divisor  of  two  or  more  numbeis  is  a 
niunber  that  is  a  divisor  of  each  of  them. 

16.  The  Greatest  Common   Divisor  oi'  two  or  more 

numbers  is  the  greatest  number  that  is  a  divisor  of  each  of 

them. 

Greatest  Common  Divisor  is  sometimes  called  Highast  Common 
Factor,  and  sometimes  Greatest  Common  Measure. 

17.  To  find  the  Ci.  C.  D.  of  small  numbers. 

What  is  the  greatest  common  divisor  of  21,  (50  and  84? 


Example  8. 
2 1  24,  00,  84 


2  12,  80,  42 


8 1    G,  15,  21 

7 


2  is  a  common  divisor  of  21,  60  and  81;  the 
second  2  is  a  common  divisor  of  the  qmuients 
12,  30  and  42,  and  conse(.]uently  of  24,  (ii)  and 
84  ;  8  is  a  common  divisor  of  0,  15  and  21,  and 
consequently  of  the  ninnbers  in  tiie  second 
and  first  lines.     Therefore  2  x  2  x  3  =  G.  C.  D. 


2       5 

G.  C.  D. =2x2x8  =  12. 

18.  Hence,  to  find  the  G.  C.  D.  of  two  or  more  num- 
bers, we  write  the  numbers  in  a  line  with  a  vertical  line  to 
the  left,  and  divide  by  any  divisor  common  to  all  tiie  num- 
bers.       Divide    the    quotients    in    the    same    manner    and 
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FACTORS     AND     MULTIPLES. 


continue  the  process  until  the  quotients  have  no  common 
divisor.  The  continued  product  of  the  divisors  will  be  the 
G.  C.  I). 

EXERCISE  III. 


Find  the  G.  C.  D.  o(: 
1.      H  and  12. 


2. 

9 

12. 

3. 

10 

ir>. 

4. 

\2 

IH. 

5. 

k; 

21. 

6. 

21 

2H. 

7. 

27 

81). 

8. 

22 

88. 

9. 

2() 

89. 

10. 

ru> 

77. 

11.  24,  86,  4H. 

12.  8(),  40,  72. 

13.  88,  231,  GQ. 

14.  H4,  120,  210. 

15.  44,  110,  77. 


16.  75,  2r,0,  400. 

17.  Ill,  r>7(),  720. 

18.  17(5,  440,  1  100. 

19.  HI,  i)!)0,  lOHO. 

20.  890,  ()72. 

21.  72S,  4 ');•). 

22.  8(),  4H,  GO,  72,  540. 

23.  400,  HHO,  1820. 

24.  880,  420,  1050. 

25.  890,  40H,  7H0. 

26.  121,  1100,  9999,  1001. 

27.  O.S(;,  1029,  2401. 

28.  lOHO,  5050,  5890. 

29.  112,  147,  lOH,  189. 

30.  570,  072,  804,  1182. 


To. find  the  G.  C.  D.  of  larije  numbers. 

19.  If  we  examine  any  two  numbers,  say  18  and  48,  we 
shall  find  that  their  G.  C  D.  is  also  the  G.  C.  D.  of  the 
smaller  number  and  the  difference  between  the  larger  and 
any  multiple  of  the  smaller. 

6  is  the  G.  C.  D.  of  18  and  48.  It  is  also  the  G.  C.  D. 
of  18  and  12,  12  being"  the  difference  between  48  and  80, 
36  being  a  multiple  of  18. 

Find  the  G.  C.  D.  of  405  and  900. 


Example  4. 
405 1 1K)0 1 2 
810 


90|405|4 
360 

45 1 90 1 2 
90 


The  G.  C.  D.  of  405  and  900  is  the 
G.  C.  D.  of  405  and  90.  The  G.  C.  D. 
of  90  and  405  is  the  G.  C.  D.  of  90  and 
45.  The  G.  C.  D.  of  45  and  90  is  45. 
Therefore  45  is  the  G.  C.  D.  of  405  and 
900. 
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20,  To  fuKl  the  Ci.  C.  I").  o(  two  numbers,  divule  tlic 
j^reater  by  tlie  less,  tlien  the  less  by  the  reinaituler.  then  the 
hist  divisor  by  tlie  last  remainder,  and  cH^ntinue  the  process 
until  nothintr  rtinains.      The  last  dixisor  is  the  Ci.  C".  \^. 

21.  When  tiiere  are  niore  than  two  numbers  lind  the 
G.  C  I),  ot'  {\\o  of  the  numbers,  then  ot"  the  ei.'nuiu>n 
divisor  thus  lound  and  a  third  number,  and  so  oi\  with  a 
fourth,  etc.  The  last  divisor  found  will  be  the  ti.  C  1).  of 
all  the  numbers. 

EXERCISE  IV. 


16.  ''i'*^'"'  .'ind  17*20. 

17.  ()()()()     "    H'MH, 

18.  2021     "     (ilim. 

19.  HHH;i    "    ^,)r)H\). 

20.  Ill,  7l)i),  1)10. 

21.  I  inr,,  2i()S,  2i:}r). 

22.  "'7.'),  HO."),  [r,:M). 

23.  I2(*)r,,  1771,  :^".  120. 

24.  H()Ol,  170()l,  11  111. 

25.  2.''Mli),  :-57Mj)!). 

26.  i>27,  I2;{;i,  117^0. 

27.  (v'.si  los,  7l700;m 

28.  100(M*)l,  HHS0()12. 

29.  ;I7S107,  57H70H. 

30.  :J()120,  y:3yH,30o. 

31.  A  farmer  has  two  loijfs,  one  ^U)  feet  loniif  and  the 
other  J-^")  feet  loni^-.  He  wishes  to  saw  tiiem  into  leui^-ths 
to  make  pickets  for  a  fence.  What  is  the  i^-reatest  lenj^-th 
he  can  make  the  pickets  so  as  io  use  both  loi^-s  and  not 
waste  any  ot'  the  timber? 

32.  A  g-rocer  has  h-L  lbs.  of  black  tea  and  1)()  lbs.  of 
green.  He  wants  to  do  up  each  kind  in  packages  of  the 
same  weight.  What  is  the  largest  packag-e  he  can  make 
so  as  to  have  none  left  over? 

33  What  is  the  greatest  length  of  flooring- that  can  be 
used,  without  cutting,  for  three  rooms  that  are,  respec- 
tively, 24,  36  and  4y  feet  long? 


Find  the  (i 

.  n.  of 

1. 

as 

ai.c 

I     133. 

2. 

iir> 

1()1. 

3. 

l.Vl 

2r)3. 

4. 

:{;j3 

r>y2. 

5. 

iVM'y 

H12. 

6. 

107 

10()7. 

7. 

(i7i) 

1S()<). 

8. 

•1.)  1 

.-)()'.). 

9. 

sio 

2700. 

10. 

341 

lOKJ). 

11. 

1220 

2013. 

12. 

S2.') 

1372. 

13. 

2011 

S17G. 

14. 

2373 

()u()7. 

15. 

231 

()01). 

Ill 

I!  I 

i  5 
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FACTORS     AND     MULTIPLES. 


84<.  A  boy  has  190  yards  of  red  cord  and  280  yards  of 
white.  He  wishes  to  divide  both  into  fishing*  lines  so  that 
a  red  line  will  be  as  long-  as  a  white  one.  What  is  the 
greatest  length  he  can  make  the  lines? 

35.  A  field  is  900  f^et  long  and  480  feet  broad.  What 
is  the  length  of  the  longest  pole  that  can  be  used  to  exactly 
measure  both  the  length  and  breadth  of  it  ? 

36.  A,  B  and  C  bought  cattle  at  the  same  price  per 
head.  A  paid  $405  for  his  lot,  B  $900  for  his,and  C  $1085 
for  his.  What  was  the  largest  price  per  head  they  could 
have  paid  ? 

22.  Oral. 

1.  Name  three  numbers  that  2  will  exactly  divide. 

O  ((  ((  <{  t(      <^     ^^  ((  ({ 

Q  ((  ((  U  ((       A      <<  ((  <t 

4.  Such  numbers  are  called  multiples  of  the  numbers  that 
exactly  divide  them. 

5.  Name  the  numbers  under  18  that  are  multiples  of  2. 
a  (t  ti  ((  «(  o±      <<        <<  "  "    S 
n           n           ((            a                 (<          Q2      '<        <<             <<  *^    ^ 

8  Name  a  number  that  is  a  multiple  o(  both  2  and  3.  Name 
anothor.  Name  a  conmion  multiple  of  3  and  4.  Name  another. 
What  is  the  least  common  multiple  of  3  and  4.  What  is  the  least  com- 
mon mviltiple  of  3  and  5. 

9.   Name  a  common  multiple  of  3,  5  and  (). 

10.  Name  all  the  numbers  under  ir)0  that  are  common  multiples 
of  3.  5  and  6.     What  is  the  least  conunon  multiple  of  3,  5  and  6. 

1 1.  Name  two  multiples  of  6.     Name  two  more. 

12.  How  many  multiples  can  a  number  have  ? 


23.  A  riultiple  of  a  number  is  a  number  that  is  exactly 

divisible  by  that  number.      IH  is  a  multiple  of  8.     Why? 

A  Multiple  of  any  liumber  is  obtained  by  inultiplyiug  that  number 
by  any  number  greater  t!jan  1. 

24.  A  Common  Multiple  of  two  or  more  numbers  is  a 
number  that  is  exactly  divisible  by  each  of  them.  20  is  a 
common  multiple  of  4  and  5.     Why  ? 

25.  The  Least  Common  Multiple  of  two  or  more 
numbers  is  the  smallest  number  that  is  exactly  divisible  by 
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each  of  them.     30  is  the  least  common  multiple  of  5,  6  and 
10.      Why  ? 

26.  Find  the  L.  C.  M.  of  18,  30  and  56. 


Example  5. 
18  =  2x3x3 
30  =  2x3x5 
56  =  2x2x2x7 


The  L.  C  M.  of  all  the  nui.ibers  must 
be  a  multiple  of  any  factor  of  any  one  of 
them,  therefore  the  L.  C.  M.  must  contain 
the  factors  2,  3,  5  and  7. 

2  must  appear  three  times  as  a  factor 


L.  C.  M.  =2x2x2x3x8x5x7  =  2520 


of  the  L.  C.  M. 

since    it    occurs 

three  times  as  a  factor  of  56;  3  must  appear  twice  as  a  factor  of  the 
L.  C.  M.  since  it  occurs  twice  as  a  factor  of  18;  5  must  appear  once 
as  a  factor  of  the  L.  C.  M.  since  it  occurs  once;  7  must  appear  once 
as  a  factor  of  the  L.  C.  M.  as  it  occurs  only  once. 

27.  Hence,  to  find  the  L.  C.  M.  of  two  or  more  num- 
bers, we  find  the  prime  factors  of  the  numbers,  and  take 
the  product  of  these  factors,  using"  each  the  greatest  num- 
ber of  times  it  appears  as  a  factor  of  any  of  the  numbers. 

28.  Thv^  following-  method  is  much  used : 

Example  6.  Arraiii^e  the  numbors  as  in  example. 

'-*  I  IH     SO     56  Divide  by  the  smallest  prime    factor  com- 

' —    '—  mon  to  any  two  of  the  numbers,  and  place  the 

A\    y.    It),   Zo  quotients  and  any  undivided  nuinber  in  the  line 

•Tj     o        r     2H  below.     Continue    in  the    same    way  with,    the 

'       '         '  quotients  and  any  undivided  nuinber  brought 

L.  C.  M.  =  2  X  3  X  3  X  5  x  28  =  2520  '^'''^'"-    ^^'^^'V  ^'i^' 

quotients  and  any 
urdivided  number  broug^ht  down  have  no  divisor  common  to  any  two 
of  them,  the  product  of  the  divisors,  the  final  quotients,  and  anj 
undivided  number  brought  down,  will  be  the  L.  C.  M. 


EXERCISE   V. 


Find  the  L.  C.  M.  of: 

1.  10,  24,  82. 

2.  24,  36,  48. 

3.  30,  45,  180. 

4.  14,  21,  28. 

5.  18,  24,  86,  48. 

6.  14,  18,  20,  21. 

7.  45,  54,  C3. 

8.  8,  4,  5,  6,  7. 

9.  2,  3,  5,  7. 


10.  26,  89,  52. 

11.  22,  83,  44. 

12.  81,  51,  68. 

13.  45,  60,  50,  68,  84. 

14.  321,  182,  144. 

15.  22,  88,  182,  108. 

16.  21,  22,  21,  26,  28,  SQ 

17.  OS,  l.->|,  198,  284. 

18.  72,  108,  180,  252. 


niiiHH 
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F\CTORS     AND     MULTIPLES. 


19.  What  is  the  smallest  sum  of  money  with  which  I 
can  buy  steers  at  $16  each,  or  oxen  at  $H0  each,  or  Jersey 
cows  at  $45  each,  and  spend  all  my  money  each  time? 

20".  What  is  the  shortest  cord  that  can  be  cut  up  into 
lines  20  feet,  80  feet,  or  40  feet  loni,^? 

21.  A  farmer  has  barrels  that  hold  8  bushels  each  and 
boxes  that  hold  4  each;  what  is  the  smallest  cpiantity  of 
oats  that  can  be  exactly  measured  with  either  a  barrel  or 
a  box? 

22.  What  is  the  smallest  number  that  can  be  exactly 
divided  by  12,  18  or  24  and  have  a  remainder  of  5  each 
time? 

23.  What  is  the  product  of  the  sum  and  difference  of 
the  H.  C.  F.  and  L.  C.  M.  of  10,  25  and  45? 


EXERCISE  VI. 

Miscellaneous  Examples  : 

1.  WhatistheG.  C.  D.  of  24,36and28?   The  L.  C.  M.? 

2.  What  is  the  G.  C.  D.  of  26,  80,  89,  60? 

3.  L.  C.  M.  of  1,  2,  8,  4,  5,  6,  7,  8,  9  ? 

4.  L.  C.  M.  of  22,  28,  40,  52  ? 

5.  G.  C.  D.  of  680,  850,  2550  ? 

6.  G.  C.  D.  of  618,  7210,  9270? 

7.  G.  C.  D.  of  4841,  6117? 

8.  L.  C.  M.  of  850,  2800,  2900? 

9.  L.  C.  M.  of  44,  126,  198,  280? 

10.  L.  C.  M.  of  50,  169,  675,  702? 

11.  G.  C.  D.  of  282,  696,  8480,  24860? 

12.  G.  C.  D.  of  5950,  41650,  65450? 

13.  G.  C.  D.  of  9865706,  111111111  ? 

14.  G.  C.  D.  of  286785644,  875686064? 

15.  Divide  the  L.  C.   M.  of  34,   102  and  823  by  their 
G.  C.  D. 


') 
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•  EXAniNATlON  PAPER.  No.  i. 

(Time:  One  Hour.     Value  of  Each  Question:  10). 

1.  Bought  3  yards  of  laco  at  45  cents  a  yard,  4  pairs  of 
socks  at  25  cents  a  pair,  6  handkerchiefs  at  85  cents  each, 
and  1  doz.  of  collars  at  15  cents  each.  I  gave  a  ten  dollar 
bill  in  payment.      How  much  change  was  coming  to  me? 

2.  If  17  yards  of  muslin  cost  $5.10,  what  must  be  paid 
for  87  yards  ? 

3.  Paid  5  cents  a  pound  for  dates  and  sold  them  at  10 
cents  a  pound  and  gained  $2.  How  many  pounds  did  I 
sell  ? 

4.  If  I  buy  100  lbs.  of  raisins  at  8  cents  a  pound  what 
must  I  get  a  pound  for  them  to  gain  $8  on  the  lot  ? 

5.  A  grocer  mixed  60  lbs.  of  tea  at  20  cents  a  pound 
with  40  worth  30  cents  a  pound.  At  how  much  per  pound 
must  he  sell  the  lot  to  gain  $5  ? 

6.  The  hay  on  a  farm  was  worth  $500,  the  stock  was 
worth  twice  as  much  as  the  hay,  and  the  farm  was  worth 
three  times  as  much  as  the  stock.  What  were  they  all 
worth  ? 

7.  If  5  pigs  be  worth  4  sheep,  and  3  sheep  be  worth 
$7.60,  what  is  a  pig  worth  ? 

8.  In  a  school  there  were  as  many  boys  as  girls.  The 
teacher  divided  120  apples  among  them,  giving  each  boy  2 
and  each  girl  3.     How  many  pupils  were  there  ? 

9.  Write  any  three  prime  numbers  between  354  and  430. 

10.  Find  the  greatest  number  that  will  divide  10974 
and  15836,  leaving  remainders  respectively  54  and  30. 
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29.  Oral. 

1.  If  I  divide  an  apple  into  two  equal  parts,  what  is  each  part 
called  ? 

2.  If  I  divide  an  apple  into  three  equal  parts,  whatis  each  called? 
3  If  I  divide  anything-  into  four  equal  parts,  what  is  each  called? 
4.  What  is  the  half  of  12  cents?     What  is  one-third  of  12  cents? 

How  much  is  two-thirds  of  12  cents  ? 

5  What  is  one-fourth  of  IG  cents?  How  many  cents  in  three- 
quarters  of  10  cents? 

6-  A  pie  was  divided  equally  among-  5  boys.  What  part  of  it  did 
each  get?  A  cake  was  divided  equally  among  (5  boys.  What  fraction 
of  it  did  each  get  ? 

7-  How  many  halves  in  a  whole  apple?  How  many  thirds'- 
How  many  fourths? 

8.  Into  how  many  equal  parts  would  you  divide  anything  to  get 
sevenths?     T«  get  eighths? 

9.  Which  are  the  greater,  halves  or  fourths?  Halves  or  thirds? 
Thirds  or  fourths? 

30.  Wlien  we  divide  aijythin^' — for  instance,  an  orange 
- — into : 

2  equal  parts,  each  part  is  called  a  half,    and  is  written  ^. 


3 

4 

7 

10 


( ( 


« ( 


(( 


a  third, 

a  fourth, 

a  seventh, " 

a  tenth, 
=  1  whole. 
=  1        '' 
=  1 

(C 


(( 
(( 
it 


l'« 


(( 


It  is  apparent  that  2  halves 
"  ''  *'     3  thirds 

«♦  "  ''4  fourths 

**  *'  "    7sevenths  =  l 

**  *'  "  10  tenths      =1 

If,  when  we  divide  the  orange  into  3  equal  parts,  we 
take  2  of  these  parts,  we  take  2  thirds  of  it,  which  is 
written  ^. 

When  we  divide  it  into  4  equal  parts,  and  take  8  of 
them,  we  take  d  fourths  or  it,  which  is  written  | 

If  we  divide  anything  into,  say,  7  equal  parts,  and  take 
5  of  them,  we  take  6  sevenths,  which  is  written  |. 
Such  expressions  are  called  fractions. 

7  \  Fraction  is  a  number  denotingf  one  or  more 
equ     ^^«irts  of  a  unit. 
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32.  Oral. 


1. 

How 

many 

thirds 

inl? 

2? 

3? 

6? 

2. 

fourths 

**  2? 

5? 

3? 

7? 

3 

fifths 

«<  1? 

9? 

10? 

11? 

4. 

sixths 

a  2? 

7? 

8? 

20? 

5. 

sevenths 

"  3? 

8? 

20? 

40? 

6. 

fourteenths 

«<    JQ 

3? 

5? 

7? 

HOC. 


Write  in  fig-ures : 

1.  one  sixth.  4-  five  tenths.  7-  eiu;-ht  twenty-firsts. 

2.  three  fifths.  5.  seven  elevenths.  8    twenty  ninths. 

3>  four  ninths.  6-  ten  sixteenths.  9.   ninety  two-hundreths. 

Example  7.      If -2"  "^^^  '^  pound  oi'  le;i  cost  I50  cents,  what 
will  1  pound  cost  ? 

Since    three    fourths    (1)    of    a   IH 

cost  od  cents,  one  finjrth  (!)  will  cost 

'^  ji  of  30  ci'uls,  which  is  indicated  by 

i  cost    '^^"l--^*  =  40  cents,      the  expression    -^..'"^ ,  that  is  •'..«>••  or  10 

8  ci-nts  is  the  v.alue  oi'  {.      |    w ':I1   cosj 

four  times  as  much  as   ],  tliat  is  - — ^— —  whicli   is  equal   to  40  cents, 
But   \   is  equal  to  1,   therefore  1  will  cost  40  cents. 

If  ,'',  of  a  barrel  of  sui,'-ar  cost  SLS.HO,  what  will  a  whok 
barrel  come  to  ? 

$1S.;:U)-1.S8G  cents. 


3    /^;'*<-:1" 

J  costs 


y,y  of  a  barrel  cost  iH'Si)  cents. 

1         t(  i(      costs  — '^"^— *^ 

10      u         u     eost-i-^V^^-^=  2040  cents- $20.40. 


10  -^'''-  u 

Many  of  the  followinjj;-,  if  not  all,  can  be  worked  by  the  pupil  with- 
out the  aid  of  slate  and  pencil.  The  pupil  should  explain  the  process 
of  every  exercise.  Thus  in  the  question,  "If  C-  of  a  ton  of  coal  costs 
$4..jO,  what  will  1  ton  cost?"  the  pupil  should  proceed  much  in  this 
way  : 

Five  sevenths  of  a  ton  cost  $1.50  or  450  cents. 

One  seventh  of  a  ton  costs  90  cents. 

Seven  sevenths  of  a  ton  cost  G30  cents  or  $6.30, 


EXERCISE  VII. 

1.  If  I   of  a  bushel  of  oats  cost  30  cents,  what  will  a 
whole  bushel  cost? 

2.  If  f  of  a  ton  of  coal  cost  $4.40,  what  will  1  ton 
come  to? 

3.  Paid  $3.60  for  |  of  a  barrel  of  flour,  what  is  that  a 
barrel? 
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4.  A  boy  owned  a  boat  and  sold  ?  of  it  for  $9.60;  what 
was  the  boat  worth  ? 

5.  I  of  a  spar  measured  sixty  feet,  how  long"  was  the 
whole  spar? 

6.  I  of  a  yd.  of  tweed  cost  GO  cents,  what  will  2  yds. 
tome  to?  3?  5? 

7.  Paid  $4.80  for  f^  of  a  ton  of  hay;  how  much  was 
that  a  ton? 

8.  A  man  sold  J  of  his  farm  for  $1400;  what  was  the 
value  of  what  he  had  left? 

9.  A  man  after  spending-  -^^  of  his  money  had  $15  left; 
how  much  had  he  at  first? 

10.  ,\  of  a  piece  of  work  can  be  done  by  14  men'  in  a 
day;  how  many  men  can  do  the  whole  of  it  in  the  same  time? 

1 1.  J  .7  of  a  barrel  of  flour  will  feed  22  men  for  a  week; 
how  many  men  will  a  whole  barrel  feed  for  the  same  time? 

12.  A  company  of  soldiers  eat  up  H  of  a  quantity  of 
provisions  in  1-34  days;  how  long-  would  the  whole  of  the 
provisions  last  them? 

13.  A  boy  had  80  marbles  and  gave  away  t^q  of  them; 
how  many  had  he  left? 

14.  A  had  80  cents,  B  J  as  many  as  A,  and  C  i  of  B's 
lot;  how  many  had  C? 

15.  Divide  a  dollar  among  A,  B  and  C  so  as  to  give 
A  |,  B  I  and  C  the  rest. 


1  <  1 

,;  i 


1 1 


(1 1 


EXERCISE  VIII. 

Example  8.     If  a  cord  of  wood  cost  $4.40,  what  will  | 
of  a  cord  come  to  ? 

1  cord  =  J  of  a  cord 

f  of  a  cord  costs  440  cents 

1  (i  ((  4  4  0         (( 


f 


(( 


( i 


iJo2i3_165  cents -$1.65. 


1.  If  a  yd.  of  silk  cost  $3.60,  what  will  |  of  a  yd.  cost? 

2.  A  ton  of  coaj  is  worth  $5.76,  what  must  I  pay  for 
I  of  a  ton? 

3.  What  is  the  value  of  ?;  of  a  farm  worth  $2160? 


§ 
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4.  A  man  had  $3300  in  a  bank,  and  took  out  /j  of  it; 
What  had  he  left? 

5.  $600  was  divided  equally  among"  20  persons;  how 
much  did  5  of  them  receive? 

6.  A  lad  had  GO  e^g-s  and  sold  f,  of  the  lot  at  a  cent 
apiece  and  the  remainder  at  2  cents  apiece;  how  much 
money  did  he  receive? 

7.  A  grocer  had  63  gallons  of  molasses.  He  sold  ^'  of 
it  at  40  cents  a  gallon  and  the  rest  at  50  cents  a  g-allon; 
what  did  he  g-et  for  the  lot? 

8.  A  boy  had  40  orang^es.  He  g-ave  ?  of  them  to  his 
brother  and  |  of  the  remainder  to  his  sister.  How  many 
had  he  left  ? 

9.  If  I  pay  $2.20  for  half  a  yard  of  cloth,  what  will 
I  of  a  yd.  come  to  ? 

10.  A  and  B  had  a  farm  of  720  acres.  They  divide  so 
that  A  takes  -^i  and  B  jV,,  hew  many  acres  did  each  get? 

33.  Fractions  are  usually  divided  into  two  classpes — 
Common  or  Vuigar  Fractions  and  Decimal  Fractions. 

34.  A  Common  or  Vulgar  Fraction  is  one  which  is 
expressed  by  two  numbers,  one  written  above  the  other, 
with  a  line  between  them.     |  is  a  vulg^ar  fraction. 

35.  The  number  written  below  the  line  is  called  the 
Denominator.  It  indicates  into  how  many  equal  parts 
the  unit  is  divided. 

36.  The  number  written  above  the  line  is  called  the 
Numerator.  It  indicates  how  many  of  the  equal  parts, 
into  which  the  unit  is  divided,  are  to  be  taken.  Thus,  in 
the  expression  |,  the  denominator,  5,  denotes  that  a  unit 
has  been  divided  into  5  equal  parts,  called  fifths ;  and 
the  numerator,  3,  indicates  that  3  of  these  fifths  are  to  be 
taken. 

2*T,  The  numerator  and  denominator  of  a  fraction  are 
called  its  terms. 

38.  One  of  the  equal  parts  into  which  a  whole  has  been 
separated  is  called  a  Fractional  Unit.  ■^,  |,  ^^  are  frac- 
tional units. 
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REDUCTION  OF  FRACTIONS. 

39,   Reduction  is  the  process  ot  chang-ing  an  expression 
to  another  ot  equal  value. 


c 


D 


B 


E 


Divide  the  line  AB  into  4  equal  parts — AC,  CD,  DE 
and  KB.      Then  AE  is  equal  to  ;,*  of  the  line. 

Now  subdi\ide  each  ol'  these  equal  parts  into  3  equal 
parts,  indicated  by  the  sh(^rter  \  ertical  lines,  it  will  be 
seen  that  there  are  12  of  "he  smaller  parts  in  the  whole  line 
and  that  each  of  them  is  /r^  oi'  it.  Now,  9  of  them  are 
equal  to  the  distance  AE,  which  is  |  of  the  line. 


Therefore  |  =  -,\  ^^  i%  =  i- 


But 


3x8 
Tx~3 


9 

12 


9 

8 
4 

9-^3 

3 
4 

Therefore 

0 
12" 

9- 
12- 

-3 
^8 

3  3x3 

Therefore  — r  —  z — 5 

4  4x8 

This  shows  that  when  the  numerator  and  denominator 
of  a  fraction  are  each  multiplied  or  divided  by  the  same 
number,  the  value  of  the  fraction  is  not  chuuiged. 

CASE  I. 

TO    REDUCE    A    FRACTION    TO    ITS    LOWEST    TERMS. 

40.  A  fraction  is  in  its  lowest  terms  when  the  numera- 
tor and  denominator  are  prime  to  each  otheCy  that  is  when 
they  have  no  common  factor. 

Example  9.     Reduce  ||  to  its  lowest  terms. 

72      72  ^  12       6  12  is  the  H.  C    F.  of  the  terms  of  the 

84 


wi   •   1 0  ~  7~      fraction.     Hy  dividiiitj   both   the    terms 
o4  —  iZ        /         ^y  j.j  ^^.g  ^^.j  ^,^  which  is  equal  in  value 


to  IJ.    As  6  and  7  have  no  common  factor  the  fraction  is  in  its  lowest 
terms. 

The  same  result  will  be  ootained  by  dividino;-  by  any 
factor  common  to  both  terms,  and  dividing  the  terms  of  the 


\ 
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result  by  any  factor  common  to  them,  and  continuing-  the 
yocess  until  the  terms  become  prime  to  each  other,  €.^.: 

72     24 

84"  28  ^'^^*^^"^  ^-he  terms  by  3. 

24      6 

4. 


28 


(( 


{( 


(( 


It  will  he  observed  that  the  product  o{  the  factors  3  and 
4  is  12,  which  is  the  H.  C.  F.  of  the  terms  of  the  original 
fraction. 

Example  10.     Reduce  ]^'J  to  its  lowest  terms. 

21!^         '^        '"^  Here  we  first  divide  (he  terms  by  1-'  and 

J4-i       12        4       the  terms  of  the  result  by  3. 

When  the  terms  are  large  it  is  often  convenient  to  find  their  H 
C.  F.  and  divide  them  by  it: 

_28ii  _  285  H- 57  _  5 
399~39y-^57"  7 


EXERCISE  IX. 

Reduce  to  their  lowest  terms  : 


1. 

1  fi 

11. 

2. 

3  :,• 

12. 

3. 

1  8 
•2  7' 

13. 

4. 

1  4 

1!  1  • 

14. 

5. 

33 
4  4' 

15. 

6. 

3fi 
1  08* 

16. 

7. 

4  9 

17. 

8. 

t  1  0 
I  3  J  • 

18. 

9. 

4  0  ,"> 

y  u  u  • 

19. 

10. 

•J  3  0 
♦i  9  0* 

20. 

3R8 
4  04* 
8  5 '2 
1  i  tJ  4  • 
I  5  6  i 
2titf  •2' 
3  100 
1  0  S  iS  o  • 
_2  -^  8  8 

1 1)8  oa* 

:2  fi  4  0 
i  i**0' 

3  fin  0 

4  3  8  0* 

3  94  4 

4  8  I  ■>  • 

J  9  9  1 
1  3  iO* 
1  fi7  0 

2  1  05* 


21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 


2  4  2  4 

::7 12* 

36  1 

4  6'r* 

5  '2  7  0 
b-  -2  9  0 

■J  4  I  8 

4  ^  g  7  • 

2  *-  o  5 
3o  j  5* 

2  I  0  3 
2  2  o  3  • 
4  0  5  5 

4  fl  8  5  • 
2  (,  r>  i 
727  !• 
4  5  r>  ft 
4  9  5  5* 
_  8  :>,  0  0 
3(sb4  0* 


41.  A  nixed  Number  consists  of  a  whole  number,  and 
A  fraction  in  the  same  expression  ;  as  8?. 

42,  A  Proper  Fraction  is  one  whose  numerator  is  ks* 
th:.n  its  denominator ;  as  |. 


I  !l 
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43.  An  Improper  Fraction  is  one  whose  numerator  is 

not  less  than  its  denominator;  as  *  ;  ^. 

44.  Oral. 

1.  If  I  had  three  orang-es,  to  how  msuiy  boys  could  I  g^ive  half  of 
Rn  oranj^^e  ? 

2.  To  how  many  could  I  give  a  third? 

3.  How  many  halves  in  2^  ?  in  .'iA  ? 

4.  How  many  thirds  in  2?  in  2^?  in  2§  ? 

5.  How  many  fourths  in  3^?  in  3.^? 

6.  How  many  fifths  in  3^?  in  2}?  m  7|? 

ExAMPL?:  11.   Reduce  8?  to  an  improper  fraction. 

Since  1  =  ^ 
8  =  -io- 

U  ;{  _  ■  4  0    I    3  _  4  3 

45.  To  reduce  a  mixed  number  to  an  improper  fraction 
multiply  the  whole  number  by  the  denominator  oi^  the 
fraction  and  add  the  numerator  to  the  product  and  put  the 
denominator  underneath,  e.g.: 


Example  12.   Reduce  5|  to  an  improper  fraction. 

^7     5x8  +  7     47 
**  8  8 

EXERCISE  X. 

Reduce  to  improper  fractions : 
1.  43.  8.  Sj-V 


2. 

5f. 

3. 

6f. 

4. 

lOf. 

5. 

ll/l. 

6. 

n- 

7. 

191?. 

9. 

mh 

10, 

^^Tcrs 

11. 

1    99 

12. 

1G3|. 

13. 

1016 

14, 

14--? 

15. 

163i||. 

16. 

1614|f. 

17. 

2008JPf. 

18. 

40963V0. 

19. 

11114 

20.  418G7f|-. 

22.  Reduce  7  to  sixteenths;  10  to  fortieths. 

23.  Reduce  19  to  twenty-firsts;   17  to  elevenths. 

24.  Reduce  18  to  seventy-seconds;  15  to  fourteenths. 
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EXAMINATION   PAPER,  No.  2. 

(Time:  Onf:  Moir;  \'allk  of  EAtii  Ori.sriov:  lo). 

1.  Two  men  set  out  from  a  certain  town  and  travel  in 
oppi>sife  directions.  One  travels  2')  miles  a  day  and  the 
other  DO.      How  far  apart  will  they  be  in  10  days? 

2.  If  '^0  men  can  di^;*  a  drain  in  20  days,  how  many 
men  can  dig-  it  in  15  da\s? 

3.  A  boy  sold  some  strawberries.  If  he  had  received 
I  more  than  he  did,  he  would  have  had  $().(X).  What  did 
he  ^ct  ? 

4.  The  sum  of  two  numbers  is  10000  and  one  of  them 
is  -,'„  oi'  UUUU.      What  is  the  other  ? 

5.  If  400  bushels  of  potatoes  cost  $81.00,  what  will 
250  bushels  cost  ? 

6.  Paid  $7.20  for  00  yards  of  calico.  How  many 
yards  can  I  buy  for  $1.0H? 

7.  BouiJi'ht  60  acres  of  land  at  $82  per  acre,  and  sold 
I  of  it  at  $25  an  acre,  and  the  rest  at  $10  an  acre.  Did  I 
gain  or  lose  and  how  much  ? 

8.  What  is  the  continued  product  of  the  prime  factors 
c^  12  and  its  other  factors? 

9.  W^hat  is  the  largest  number  that  will  exactly  divide 
243162  and  816501  ? 

10.  James,  John  and  William  have  the  same  amount  of 
money.  James'  money  is  10-cent  pieces,  John's  is  25- 
cent  pieces,  and  William's  is  50-cent  pieces.  What  is  the 
least  amount  they  can  each  have  ? 

46.  Oral. 

1.  If  a  third  of  a  yard  of  cloth  will  make  a  cap  ;  how  many  yards 
will  make  12  caps  ?     1-i  caps  ? 

2.  It  takes  a  boy  ]-  of  an  hour  to  write  an  exercise;  how  long 
would  it  take  him  to  do  1)  sucli  exercises  at  the  same  rate  ? 

3.  If  i  of  a  g-allon  of  oil  will  fill  one  hall  lamp,  how  many  g-allons 

will  fill  10  lamps'?     17?     lU? 

4.  Paid  I-  of  a  dollar  fsr  1  pound  of  cheese,  what  will  23  lbs, 
come  to? 


iii 


88 


FRACTIONS, 


I! 


■<,  .1 


Example  13.     Reduce  '/'  to  a  mixed  number: 

J,»  =  J  _^.  4  4.  4  ^  I  It  is  evident  that  for  every  |  that  is 

...jijijij      contained  in  the  expression  there  is  a 
_  qj  ^       unit.     Now  }  is  contained  3  times  in  ^ 

~  *^4  •  and  there  are  }  over.     Therefore  Y  —  ^J. 

Example  11.     Reduce  -^  to  a  mixed  number: 
-7  =  19-r7  =  2'. 

47.  To  reduce  an  improper  fraction  to  a  mixed  number, 
divide  the  numerator  by  the  denominator. 

REDUCTION  OF  FRACTIONS. 
EXERCISE  XI. 


Reduce  to  whole  or  mixed  numbers  : 


1. 
2. 
3. 

4. 
5. 
6. 

7. 
8. 


1  8 

j't 

2  0 

6   • 
•1  i 
1  0* 
8  I 

I     '*   * 

{)«', 
•24* 
1  1  7 


9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 


380 
T2  0' 

1  92a 
4ti0  • 

1864 

sea? 

"^2  9~« 

9.3  ft06. 

2  4  0     • 

4.2.1  7  37  3 
S  7  3        • 

8  0  6  7  8 
'2  0  3  3'' 


17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 


3  f.  7  ft  0  4 
9ti7e    • 
84 
3  b" 

12  7  0  0 
I  0  0  tJ   • 

3  2  4  7  2 

3  t>  (»  8   • 
9  2  0  9  2  0 

4  60       • 
8  3  0  7  6  8 
"4  97  3    '• 

8  5  6  7  8 
"9  3  8  7'* 
8  6  107 
4  60     • 


CANCELLATION. 


48  Cancellation  is  the  process  ofshorteninj^ operations 
in  division  bvdividiiiir  bolli  divisor  and  dividend  bv  factors 
common  to  both.  The  divisor  is  written  under  the  di\  idend. 
PVactions  may  be  reduced  to  their  lowest  terms  by  the 
same  process. 

ExA!^i»LE  15. — Divide  2t  by  16. 
24       1x2x3      1x1x3       3       1  ,  Here  we  divide  the  divi- 

dend 24  and  the  divisor  10  by 
the  common  factors  4  and  2. 


=  ^  =  1.1 
1x1x2      2 


1(5     -1x2x2 

Example  16. — Reduce  f^J  to  its  lowest  terms. 
64      H  X  4  X  2       2  hi  this  example,  we  simply  reject  the  com 

06~8x4x3~  3 


mon    factors   8   and   4    from    numerator    and 

denominator. 


Example  17. — Divide  the  continued  product  of  6  x  8  x  21 
by  14x12x6. 
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6x8x  21      ijx^x^i     1x1x1 


14x  12x  G 


BejEi^innin^   with    6, 
the  first  fig^ure  in   the 

=  1    upper  line,    ^e  ^"^  >' 

I  X  1  X  1  cancels    out   6   in    the 

lower   line.       We    find 

that  the  next  figure,  8, 


anu  12  in  the  lower  line,  have  a  common  factor,  4.  We  divide  the 
8  and  12  by  this  4,  placing  the  quotient  2  ahove  the  8  and  the  quotient 
3  below  the  12.  Wt;  next  find  7  to  be  a  conitnon  fa«.tor  of  21  and  1  1. 
nividin3tc2l  and  14  by  7,  we  gfet  the  quotients  3  and  2  respecti''elv. 
We  now  have  quotients  2  and  3  in  the  upper  line,  anil  the  same  in  the 
lower  line.  These  quotients  cancel  out,  leaving  unity  in  the  upper 
line  and  lower  line,  giving^  1  as  the  value  of  the  expression. 


EXERCI5E  XII. 

1.  Divide  18  x  G  x  4  x  42  by  1  x  0  x  ;}  x  7  x  0. 

2.  ''       21  x8xGOxSxO  by  7  X  12x8x8x3. 

3.  "        16x  l.jx  14x40  X  10x60  xr>0    by    4C  x  24  x 
50x20x7x10. 

4.  How  many  cords  of  wood,  at  $4  a  v,ord,  must  be 
given  for  3  ton!5  o\  hay,  at  $12  a  ton  ? 

5.  How  many  firkins  of  butter,  each  holdin<2f  56  lbs., 
at  l.j  cents  a  pound,  must  be  j^iven  for  8  barrels  of  loaf 
sugar,  each  containing"  195  lbs.,  at  7  cents  a  pound  ? 

6.  A  farmer  exchani^ed  39  bag's  o(  oats,  each  con- 
taining 2  bushels,  at  '6b  cents  a  bushel,  for  35  barrels  of 
potatoes,  each  barrel  holding  3  bushels.  How  much  a 
bushel  were  the  potatoes  worth  ? 

7.  A  man  sold  6  loads  of  potatoes,  each  containing  20 
bags  and  each  bag  2  bushels.  He  sold  them  at  22  cents  a 
bushel,  and  received  in  payment  4  boxes  of  tea,  each  con- 
taining 44  lbs.      What  was  the  tea  worth  a  pound  ? 

8.  How  many  yards  of  dress  material,  at  24  cents  a 
yard,  may  be  bought  for  36  lbs.  of  butter,  at  18  cents  a 
pound  ? 

9.  Divide  120960  by  1728,  using  factors. 

10.   Divide  the  continued  product  of  16,  14,  21,  28  and 
12  by  the  continued  product  of  7,  5,  6,  8  and  42. 
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FRACTIONS. 


e: 


oMK~TrAT7r 


js: 


ONE     QUABTER       OWE     Q  UAR  TEH 


J^SEZlkXE^ 


OWE     QUARTB3R      OWE     QUARTER 


ilKiI  JbT  fa[  fa]  far&il  *bT  fel  tiT^^i  <aT"ibI ' 


'^U'lfallta 


iiifaiMJfa 


l»l  )<i!  fal  fc 


11; 


1.  -J  =  how  many  fourths ;  eighths,  &c.? 

2.  ^  =  how  many  eighths,  &c.? 

3.  4  ^  how  many  sixteenths,  &c. 

4.  Reduce  \  lo  sixteenths;  to  thirty-seconds. 


5. 
6. 


( ( 


( ( 


3 

8 

5. 
8 


( ( 


( ( 


<  ( 


<( 
(( 


7.   Construct    a    diagram,    similar    to    the    above,    for 
thirds,  sixths,  twelfths,  &c. 

To  reduce  a  fraction  to  an  equivalent  one  with  a 
different  denominator. 

Example  18.  Reduce  |  to  a  fraction  having-  9  for  itf 
denominator. 

2  2x3      6     . 

—  =  — —  =  —  Ans. 

8      3x8      9 

49.  Divide  the  denominator  of  the  required  fraction 
by  the  denominator  of  the  fraction  itself.  Then  multiply 
both  numerator  and  denominator  of  the  fraction  by  the 
quotient,  and  the  result  will  be  the  equivalent  fraction 
required. 

Example  19.  Reduce  f  to  a  fraction  having  24  for  its 
denominator. 

24-^.S  =  3. 

3  3x3      9     . 

_  =  .. —  =  _  Ans. 

8      8x3     21 


Example  20.   Reduce  7  to  ninths. 
„      7      7x9     1)3  ,      9 

7  =  —  =  =      -      OR    1  =  — 

11x99  9 


7  =  ^JlJ  =  ^ 
^^      9 


i 
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t  TER 


u  >»[  «^ 


Red 


EXERCISE  Xlll. 


uce. 


I  to  a  fraction  havin-  12  "^or  its  denominator. 
-  *'  *'  16 

82 
8G 
40 
72 
4.,' 
48 
89 
100 
84 
96 
144 
207 
18860 
To  reduce  fractions  to  equivalent  ones  with  a  common 
denominator,  the  denominator  bein-  the  least  possible 
commo.n  to  all  the  fractions. 

Example  21.     Reduce  |  and  ,\  to  their  least  common 
denommator. 

L.  C.  M.  of  8  and  12-24. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 


i 

;> 

6 
9 

r-j 

7 

TO 
_7 
J  \i 
Ji 
1  4 

9 
T<T 
I  0 

I  ;{ 
I  I 

■iO 

8 

I  I 

vJl 
7 

TS 

3 

3  3 

1  fi  1 

0  4 


(( 

(( 

(( 

<( 

(( 

(( 

(( 

<( 

(( 

(( 

(( 


t  i 

(( 

(( 

(( 

(( 

(( 

<( 

(( 

(( 
(( 

(( 


t( 
(( 
(( 
(( 
(( 

<( 
(( 
<( 

(( 

<  ( 
(( 
(( 


(( 
t( 
(( 
C( 

(< 
(( 
(( 
n 
i( 
n 
t( 
it 
({ 
(( 


6 


IS 

2T' 


7    _  14 


50.  Find  the"L.  C.  M.  of  all  the  denominators  and  re- 
duce each  fraction  to  an  equivalent  one  having-  the  L.  C   M 
tor  Its  denominator.  ^ 

NOTE.-Mixed  .lumbers  may  be  reduced  to  improper  fractions. 

EXERCISE  XIV. 

Reduce  to  their  least  common  denominator  . 


1. 

2. 

3 

4. 

5. 

6. 


3       5       7 
4'    6»    8* 

5     7  r, 

6'   M'  T-J" 

3        7  M 

5'    TO'  T.V 

7        5  7 

S'   T-r»   18' 
7        19       13 
TgJ    -34  '    3  0* 

Tl'    22  >    3  3* 


7. 

8. 

9. 
10. 
11. 
12. 


-1          1  3        1 

17'    5  1'    2- 

13. 

17      1  I       3 
38'    5f'    i- 

_P          3         7 
13'    2(J'    3  9* 

14. 

6,  6|,  7. 

3 

8> 
4 
T6> 

_7          5         1  I 

10'  r^'  T8* 

Tff'   24'    3»T' 

15. 
16« 

H^  n,  s}. 

3         4  1          1  g 
5  7"   T,-3»   2og- 

t'4. 

17        1         7 
2;»   2S'    5<J' 

17. 

■J          9        2  3 
TT'  34'   sl- 

~3        ■.»  3      Q 
TS'   72'   *^* 

18. 

»'/„   ,'A. 

;  f 


( 


FRACTIONS. 

51.  If  two  fractions  have  a  common  denominator  the 
greater  is  that  which  has  the  greatest  numerator. 

Thus,  ^  is  greater  than  |. 

52.  If  two  fractions  have  a  common   numerator    the 
greater  is  that  which  has  the  smaller  denominator. 

Thus,  I  is  j^reater  than  J. 

Example  22.     Arrange   |,   |^  and  ^  in  the  increasing 
order  of  magnitude 

3  _    9 

4  ~   I  5* 
i  '   —  1  I 


I 


jHj.     Therefore  e»  !»  li  ^^  ^^^  order  required. 


'P 


1. 

2. 


EXERCISE  XV. 

Arrange  in  the  increasing  order  of  magnitude: 

o    _5      7     1113         f;      7 

«-»•        !;>>      ls»      o,,,      3„.  O.       T,,-, 

A  17        1113  a 


3        7        5      _3 
8'    1  ;;»    9»    18' 
8         9       _9_       2 

1 1 »  "1  :•'  14 '    g* 


13  17      _4 

1  H  '  G  4  J    1  .1* 

1  fi  1  1    jr 

'   ;;  1'  2  if  19* 


53.  Oral. 

1.  John  paid  |  of  a  dollar  for  ai;  irithnietic,  I  for  a  slate,  and  * 
for  a  it'adt'f.      How  much  nioiU'V  did  lie  spend? 

2.  James  had  a  piece  of  string-  i  yard  \on^  and  Jolin  had  a  piece 
J  ot  a  yaril  lon^-.      What  v\i>uld  he  the  leng-tli  of  both  tog-ether? 

3    How  many  eii;-hths  in  'l? 

4.  How  many  eiy^hths  in  'l   f  ij? 

5.  Reduce  the  answer  to  a  mixed  number. 

ADDITION  OF  FRACTIONS. 

54.  When  fractions  have  a  common  denominator  they 
can  be  added  like  whole  numbers,  thus  : '  +  2  +  3  ==-J'  =  ^Z- 

55.  When  fractions  having  different  denominators  are  to 
be  added,  they  must  be  reduced  to  equivalent  ones  having 
a  common  denominator. 


Example  28.     Add 


and 


L.  C.  M.  o(  \,  ()  and  H.-=2l. 


I 


+  :^  + 


I  8 
•J  4 


•J  0 


J  I    _  5  9 


2' 


•2  4 


FRACTIONS, 


EXERCISE  XVI. 


Add  the  following": 


1. 

3        7 
8»   T2' 

7. 

1        1  1      \  V 
4l»   ¥T'  T.T* 

2. 

5      3      11 
6»   B»    12* 

8. 

15       19 

■1  :: '    4  J' 

3. 

3       5         4 
T'    1-1 '  ^T* 

9. 

3       5        7        16 
5'    3»  TT     ^Ji' 

4. 

7         5        8 
T2»    lb'    ^• 

10. 

19      24      1  r^ 

"i;  0'    u  5'  TslT* 

5. 

<)          7          ft 
T«7»  "1  2'    15' 

11. 

2       3       4       S 
J'    i'    5'    «• 

6. 

3        17      5 
16'   "vJO»  B* 

12. 

7       8         7           9 

8'    y'    lS">  X2"* 

To  add  mixed 

numbers : 

Example  24. 

Add  3 

4'   ^0'   ^■'•g* 

8^  +  o^  + 

11.^ 

=^  19  +  ^: +  :?  +  :!- 
19  +  1^  =  1 9  -f  2^1 

Ans. 


7        S        IS 


13. 

4  C  7        8       J> 

*"•  ^»     1  i»    1  2 

Ifi  4       *       ^       ^ 

17^       1       1 

*  '  •  1  1 '  1  y '  1  ff« 

-1  Q  1       I      3        7 

lo*  t>  ?>  &)  ig; 


21L 


EXERCISE   XVIT. 

Add  the  following- : 

1.   ij.j,  4^,  5^.  7.  'Ijj,  Y'j'  -ji'        13.  ^Ovv;,,  i4^^,  y-j 

•      ^0'     *  8  '    ^12*  °*     '^^i  f    "lti»    ^''         ^^'       '?»     '«'■."   '^1  O"* 

4.   4^,  G^,  ^^.  10.   1^  KX),  GO,  ^  16.  18,  {^,  ^,. 

c     q  •;      171 '5    «i       1  -I      Kip*'"       •*  17     IS"'    10      •* 

6.  8^,  ;;>,  JV-  12.  108/^V'^^01:5-18-  3,  3A,  ^1,,  24. 

56,  Oral. 

1.  A  lad    had  f  of  a  dollar   and  g"ave    one-fourth  lo  his   sister. 

How  many  tourtlis  had  he  lott? 

2.  A  ^';;i'"i  pai«J  ,",  of  a  tlnllar  for  a  ^eo^raphv,  and  ^^r,  for  a 
grammar.  How  much  more  did  shr  pay  tor  the  geog^raphy  than  for 
th>c  j^raminar  r 

3.  A  yfirl  had  ^  of  a  vard  ot  silk.  She  made  >■  of  it  into  a  scarf. 
How  many  eighths  had  she  left?     How  many  quarters  had  she  left/* 


ii 


if 


h 


SB 


FRACTIONS. 


SUBTRACTION  OF  FRACTIONS. 


57.  A  fraction  may  be  subtracted  from  another  having 
the  same  denominator  by  subtracting  the  numerator  of  the 
one  from  that  of  the  other  ;  thus 


1(5        10        1  0  »     lii        T^ 


h 


To  subtract  fractions  having-  different  denominators. 
Example  25.   From  |  take  f . 


5_3—  10_     9    _    1 
e       4  ~  12       T2  ~Ti;' 


58.  When  necessary  reduce  the  fractions  to  their  least 
common  denominator.  Subtract  the  numerator  of  the 
subtrahend  from  that  of  the  minuend,  and  place  the  differ- 
ence over  the  common  denominator. 


EXERCISE  XVIII. 


1. 

2. 
3. 
4. 
5. 
6. 


What  is  the  value  of 

7. 

8. 

9. 
10. 
11. 
12, 


s 

4: 

6 
«" 

8  ■ 
11 
12 
13 
18 
JJ 
16 


_  1. 
2- 

_^ 
4* 

1 


7 

^' 

10 

21* 

1^1 

24* 


17  19 

18  2T* 

13. 

1 1 

T2  - 

11 
IS* 

5     3 
T3^   17- 

14. 

1  fl 

19 

5 
T' 

16    1 

'i^     TT* 

15. 

37 

3  0 

29 
3  5* 

9    IT 

16. 

9  7 
100 

67 
1  5ff 

i-i- 

17. 

33 
3T~ 

54 
TOT* 

3     ?! 

18. 

100 

63 

14    4  2* 

lai 

»T* 

Example  26.     From  6|  take  5J. 

.'i  1  —  'i  4 

^gr~^2T* 

J- ■g  4  ^^ -■•  T^  Ans. 

Example  27.     From  5|  take  3t^ 


.53 

^8 


8f,= 

Example  28. 
7  =  61. 

8J 


=  5   9    =44-1    9    — 


'TT* 


433 

qi  4 
^i4* 

li|~Ans. 
From  7  take  8J. 


Ans. 


FRACTIONS. 
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le 


;t 
e 


EXERCISE  XIX. 


What  is  the  value  of: 


c;!-*j. 


1. 

3.  10li-7|A. 

4.  10-^-85. 


«;     19  3 


6«   S     _     7 

7.  10-8,3^. 

8.  17.9, -11!Z. 


1  U  "-18' 

9.  20i-il, 


11.  161-14. 

19       ft     3      _  4.79 

13.  17 -/g. 

15. 
16. 
17. 
18. 
19. 


21.  190111-75. 

n3 1  «     3 

1- 


1*^  - 


I  ()• 

1    9  !»     _  1  0  0 
■*^'1()0         10  1' 


14-9- 


23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 


1  I)  U  0  • 
IQI    130     _ 

1600/,3^  - 

ft    3     __  797 
"14  '^S* 

1 

Tl7  " 

1 
11 1  ~ 

1       3 


99  0  0 
T)0  0  0(J' 
(i  4 
lOf 


1 

3  15* 

3 
4v>TJ' 
_      3 


IOOt-Jt-1- 

"^ro3 
10.   170/3 -169}|.  20.  lG4-^ii. 

59.  Brackets    may   be   conveniently   used   in  working' 

some  questions,  e.g.  : 

From  a  lar<je  tub  of  butter,  weighingf  28^  lbs.  I  filled  2 
tubs,  weighing-  o|-  and  Qh  lbs.  respectively.  How  many 
pounds  were  left .'' 


Example  29.— 28^ 


(ryi  +  U) 


-28|-llf 

=  28i-ll«  =  16|  lbs. 


EXERCISE  XX. 


1.  ^l-d  +  l). 

2.  (i7H3i)-(|  +  lA). 

3.  (4i  +  55)  -(i-5). 


4.  (14f-|)-(3j-2}). 

5.  6|-(3  +  l^)  +  ^ 

6.  7i-li-(5H|). 


EXERCISE  XXI. 

1.  Out  of  a  tub  of  butter,  weighing"  5|  lbs.,  I  took  2J 
lbs.     How  much  was  left  ? 

2.  The  larger  of  2  pigs  weighed  236y'^  lbs.  and  the 
smaller  20|  lbs.  less.     What  did  the  smaller  weigh  ? 

3.  From  a  barrel  of  water,  co..taining  29|  gallons,  16^ 
gallons  were  drawn.     How  many  gallons  were  l«£t? 


' 


80 


FRACTIONS. 


'  J . 


I  • 


« 


l;j 


;■:•( 


m. 


4.  James  and  John  have  $14  ^"^  between  them.  James' 
share  is  $3|.      What  is  John's  ? 

6.  A  and  B  each  own  a  farm.  There  are  100],^.  acres 
in  A's,  which  is  15|  acres  more  than  B's.  How  many  acres 
in  B's. 

6.  To  what  fraction  must  I  add  3y  so  that  the  sum  will 
be  18? 

7.  The  sum  of  1?  and  6,  added  to  a  certain  fraction, 
makes  10?.  What  is  the  fraction?  (Use  bracivets  in  this 
and  the  next  two  questions). 

8.  A  man  who  had  $100  g^ave  $7y  to  his  eldest  son, 
$5|  to  his  second  son,  $.">;^  to  his  daui^hter  and  the 
remainder  to  his  wife.      How  much  did  his  wife  iret  ? 


r*. 


9.    From  the  sum  of  8|,  J,  7/,,  take  the  difference  of 
\Oand 


3  I  • 


10.   A   has   f-  of  a  dollar  more   than    B,   who   has  $2|. 


How  much  have  A  and  B  tog^ether  ? 


EXAMINATION  PAPER.    No.  3. 

(Time:  One  Hour.     Value  of  Each  Question:  10). 

1.  Reduce  |,  /j,  -j'g  and  JJ  to  their  least  common 
denominator. 

2.  From  the  sum  of  6|  and  \^^  take  their  difference. 

o     T--    i^u        1        r^S  X  49  X  54  X  21  X  11 ,  ,,   ^. 

3.  r  indthevalue  of  by  cancellation. 

m^    8  X  56  X  42  X  28   -^ 

4.  The  distance  from  Halifax  to  Montreal  by  rail  is 
756  miles.  If  a  train  travelling*  at  the  rate  of  85  miles  an 
hour  leaves  Halifax  at  the  same  time  that  a  freight  train 
travelling-  at  the -rate  of  20  miles  an  hour  leaves  Montreal, 
how  long  will  it  be  until  they  meet? 

5.  If  10  pounds  of  butter  are  worth  15  pounds  of  cheese, 
and  25  pounds  of  cheese  are  worth  $2.75,  what  is  butter 
A^orth  a  pound? 

6.  A  man  after  paying  |  of  his  money  for  a  horse,  had 
left  $80  less  than  what  he  had  paid  for  the  horse.  How 
Viuch  money  had  he  at  first? 


;l  I 


FRACTIONS. 
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7.  A  farmer  paid  J  of  his  money  for  stock,  ^  for  a  new 
barn,  a.'jd  had  $190  left.      How  much  had  he  at  first? 

8.  How  long-  will  it  take  18  men  to  do  the  same  amount 
of  work  that  12  men  can  do  in  80  day.'-  ? 

9.  I  o{  A's  money  is  equal  to  f  of  B's,  and  B  has  $210. 

How  mucli  money  has  A? 

10 

flour  if  I  liave  only 


To  how   many  persons  can  I  give  v^V  of  a  barrel  o< 


of  a  barrel? 


a  (J 


60.  A  fraction  may  be  looked  upon  as  one  or  more 
equal  parts  of  a  unit,  or  its  numerator  may  be  rci^^arded  as 
a  dividend  and  its  denominator  as  a  divisor.  Thus  4'  may 
be  conceived  as  representing-  3  equal  parts  of  a  unit  when 
liie  unit  is  divided  into  4  equal  parts,  or  as  3  whole  units 
divided  by  4.  Thus  ^  of  1  dollar  =^3  dollars  divided  by  4. 
f  of  1  fool  -- 1  of  3  feet. 

61.  Oral. 

1.  What  will  8  yards  cost  at  $}:  a  yard?     What  will  10  cost? 

2.  What  will  10  yards  cost  at  ^}  a  yard?     What  will  12  cost? 

3.  How  many  3'.\rds  will  it  take  to  make  3  waistcoats  if  |  of  a 
yard  make  one? 

4.  A  man  i  chof  |  of  a  cord  of  wood  in  a  day;  how  much  caa 
he  chop  in  10  da^  s? 

5.  If  a  man  earn  |  of  a  dollar  in  1  day,  how  many  dollars  will 
he  earn  in  I'J  days? 

Example  30.      Multiply  |  by  4. 
Example  31.   Multiply  j\  by  6. 

62.  To  multiply  a  fraction  by  a  whole  number  multiply 
the  numerator  o{  the  fraction  by  the  number  for  a  new 
numerator  and  place  the  denominator  under  the  result ;  or 
when  possible  divide  the  denominator  of  the  fraction  by 
the  number. 

In  the  second  example 

5  5 

or    . —  X   o  = = . 

2 


5       ^      5x6 


or   —  X  6  = 

12  12^6 


12  12        2  12  12^6      2 

63*  Mixed  numbers  may  be  reduced  to  improper  frae- 
tions  before  being"  multiplied. 


II 


d2 


FRACTIONS. 


Mn 
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Example  32.   Multiply  H-;?  by  8. 
8|  X  8  =  -4.«  X  8  =  -i  Jl  -  6H|. 

EXERCISE   XXII. 

Find  the  value  of  (by  both  methods  when  possible): 


1. 
2. 
3. 
4. 
5. 
6. 


4'  X  5. 

I!  x^- 

'■}  X  H. 
/\,  X  10. 

5  x^i. 

i\  X  18, 


7.  H  X  ;^. 

8.    J(5x^. 


X  19. 


9. 
10. 

11.  Ux6. 

12.  71  X  16. 


1 1 

17  X  A. 

•  >  4 


13.  Hi';x7. 

14.  18x2^. 

15.  IS.,",  X  540. 

16.  (>;^,  x57. 

17.  2-;  x  100. 

18.  1000  xj^. 


TO  DIVIDE  A  FRACTION  BY  A  WHOLE  NUMBER: 


Example  83.      Divide  ^  by  4. 

8  ninths -^  4 

13        2      2x4 
But    ..=...,,. 

ou. 


2  ninths  =  ^. 

8 


9 


9x4 

8 


8 


8 


Therefore     ,r  divided  by  4  =  .t — -=  -- = 
o  ^         9  X  4     3(3 


2 

3(3"  9. 

64.  To  divide  a  fraction  by  a  whole  number  divide  the 
numerator  by  the  whole  number,  or  multiply  the  denomina- 
tor by  it.  When  the  numerator  is  not  a  multiple  of  the 
whole  number,  multiply  the  denominator  by  it. 

Example  34.      Divide  S  by  3  : 
6  2 

7.  , 

2 

7. 


Or  ^.3=   A. 
7    •  7x3 


-■|. 


i.i'i 


Divide : 
1        **  — 4 

2.    To"^^' 

3.  |K«. 


EXERCISE  XXIII. 


4,  ^«--6. 


1  H 


5. 


C.  \i~\%. 


7.  4f^l0. 

8.  7^  ^19. 


FRACTIONS. 


33 


Example  85.     Multiply  f  by  }  : 

yxS^^y-  which  is  4  limes  too  much  since  8  is  4 
times  J.  We  therefore  must  divide  ^^  by  4  to 
get  the  true  answer  : 

16  15       5x8 

product  of  numerators. 


product  of  denommators. 

65.  Multiply  all  the  numerators  together  for  a  new 
numerator  and  all  the  denominators  together  for  a  new 
denonainator. 

Mixed  numbers  are  reduced  to  improper  fractions  before 
being-  multiplied. 

6B.  A  whole  number  may  be  put  in  the  form  of  a  frac- 
dofl  by  putting  one  for  its  denominator  ;  thus: 

3x6     1«^^^2{. 


3       _       3       6 

--x6=-^x^- 


8x1 


EXERCISE  XXIV. 

Simplify,  using  the  method  of  cancellation  : 


1. 

1   X  ^ 

2. 

8  X  ?• 

3. 

5   V  ^ 

4. 

7   V  8 

g  ^  9" 

5. 

-9   X  2 

1  0  -^  7* 

6. 

4     V     9 

7.  6|x7. 

O.      Ojj    XOyTj. 

9.   2f  X  Wf  X  Y3 

10.  3ixHxVg. 

11.  4^  X  4  X  /g. 


13.  I  X  I  X  I  X  2. 

14.  lixfx/jxlf. 

15.  S^x  i^x29j\. 

16.  ^f  X  1^'^  X  /,. 

17.  lOAxj^x^VV 

18.  ij  X  l^x  /.y. 


12.   8|x3|x2. 

67.  A  Simple  Fraction  is  one  in  which  both  numerator 
and  denominator  are  whole  numbers,  as  f . 

68.  A  Compound  Fraction  is  a  fraction  of  a  fraction, 

as  I  of  |. 

Since  '^  of  f  =  §  of  j%,  Therefore  J  of  j',  =  y*5  ; 

And  i  of  j%  =--  j\,  That  is,  |  of  |  =^2  =  i  x  f  • 

F"rom  this  it  appears  that  "of"  and  the  symbol  x  mean  the  same 
thing-.  There  is  one  case,  however,  m  which  a  dtstiacfcion  is  made 
between  "of  and  the  si^n  of  multiplication.  It  will  be  explamed 
further  on. 


•k' 


H 


FRACTIONS. 


EXERCISE  XXV. 


Simplify  : 
1.  ^  of  ^  of  i. 


2. 


of  1 


I   X 


3.  2|  of  ^\  of  12. 

4.  ?  of  2\'x  .!,. 
6.  i  of  ^  of  2. 


6.  'I  of  Hi  of  26. 

•  g  *-"  5 'I  ^'^  I  or* 


9. 


1 1 


of  ii  ot'  ^?. 


10.  ^  of  j  of  ^  of  J  of  5. 


EXAMINATION   PAPER.     No.  4. 

(TlMK;    OSE    IIoiK.       \'\l.rK    OK    KacH    OlESTION,   10). 

1.  Mow  many  barrels  of  flour  at  S  J.OO  can  I  buy  foi 
12:-;  ttins  of  hay  0'  $1().^>()? 

2.  Divide  tile  I..  L".  M.  of  2i,  30  and  4.^  by  their  G.  C.  D. 

3.  Multiply  the  siun  of  |J  and  ,'.,  by  tlie  r  difference. 

4.  A  man  by  mistake  <;ave  1  o{  a  certain  sum  of  money 
for  an  article  instead  of  }.  and  thus  i'a\e  82.-10  toc>  mucii. 
What  was  the  sum  o(  money? 

5.  A  iii'rocer  bought  GO  lbs.  of  tea  (a,  20c.  a  pound.  At 
how  nu  ch  per  pound  must  he  sell  it  to  i^ain  $G  on  the  lot? 

6.  An  artisan  earns  $;);}  a  week  and  spends  Si)l.  How 
much  can  he  sa\e  in  a  year? 

8.  From  11.5  take  \^. 

9.  If  I  pay  $();-^.72  for  HO  yards  of  Canadian  tweed, 
how  many  yards  can  I  buy  for  $11)1. IG? 

10  A  can  do  a  piece  of  work  in  8  days  and  B  can  do  the 
same  work  in  4  davs.  If  thev  work  toi^ether  how  much 
of  the  work  wiK  they  do  in  1  day? 

EXERCISE  XXVI. 

1.  At  8f  cents  a  pound  wiiat  will  20  lbs.  of  brown 
sug"ar  cost  ? 

2.  At  5^  cents  a  pound  what  will  be  the  cost  of  10|  of 
granulated  ? 


F  K  A  C  T  I  O  N  S  . 
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3.  Wliat  is  the  value  of  a  tub  of  butter,  weij^hingf  18J 
lbs.,  at  2U  cents? 

4.  A  maii  earns  $2J  a  day,  how  much  will  he  earn  in 
7^  days  ? 

5.  What  is  the  value  of  17-2  l^^^-  ^^  tea  at  $,'',y  P'jr  lb? 

6.  How  much  will  G§  yds.  of  tweed  come  to  at  $1.90  a 

yard  ? 

7.  If  a  man  can  mow  |-  of  an  acre  in  a  day,  how  much 
will  he  mow  in  !|  of  a  day? 

8.  A  man  can  chtip  and  pile  -^,"„  of  a  cord  o(  wood  in 
1  day;  w'aal  will  ho  do  in  tl-  o\'  a  day? 

9.  r.iid  vS  '  1  per  barrel  f.^r  Hour  and  sold  the  lot  at  $5 
per  barrel.      litn\'  miieh  did  I  i^ain  on  20  barrels? 

10.  if  of  a  dollar  was  I  the  cost  ot'  a  pair  oi'  skates' 
what  was  the  whole  cost  ? 

11.  v  of  a}d.  oi'  silk  will  miike  a  handkerchief.  How 
man\'  )ards  will  make  20  handkerchiefs? 

12.  A  farmer  in  sellinfjf  oats  used  a  box  for  a  bushel 
measure.  He  afterwards  found  that  the  box  was  ,Y  oi'  a 
bushel  t'.'O  lari,''e.  If  oats  were  wcM'th  Hoc.  a  bushel,  how 
mucli  did  he  lose  when  lie  sold  a  box  lull  lor  a  bushel  ? 


TO  DIVIDE  A  WHOLE  NUMBER  OR  A  FRACTION  BY 

A    FRACTION. 


Example  1)0.      Divide  7    bv  L 


i}  U      •      ;> 


56  ei-hths     50     7  x  <S 

-z — .-  -,    ,     =  -^  =  ----  =  7  X  ^-  =-  dividend  7,  x  bv  divisor, 
5  eighths      0  5"  ' 

|,  inverted. 
Example  37.     Divide  ^  by  |. 

;i  _.    7  _  '2  4  _i_  3  5  _ 

6    •    ¥        4  0-    4"ff  ~ 

24  fortieths     24     3x8     3      8 


or  r     ,.•  ^1     -0-—  '     -7--  X -=-  =  dividend,    ^,,   multi- 
do  fortieths     3o     o  x  7      0      7  ^ 

plied  by  the  divisor,  |,  inverted. 

69.  Hence  to  divide  one  fraction  bv  another  we  invert 
the  divisor  and  multiply  the  di'\'t'^''d  by  it. 


iii.i 


fl' 


8C 
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EXERCISE  XXVII. 


ill 


Divide: 

1. 

12--'^. 

6. 

15.      » 

11. 

^/o"^iJ- 

2. 

14 -,V 

7. 

Hi'+li. 

12. 

4    '     -^-9    ' 

3. 

20 -J. 

8. 

u  :5   .   1  J  0 

13. 

4  '  "^  —  1     ' 

4. 

8K^ 

9. 

HO!-r  ]!. 
.)      1 .) 

14. 

5. 

\o~n. 

10. 

f)  •<  —  1  ■' 

15. 

411    -15 

16.  How  many  bt^xes,  each  liokling-  ^  of  a  quart,  can 
b<^  filled  with  10  quarts  of  berries? 

17.  How  inanv  pairs  of  trmiscrs  can  be  made  from  27^ 
yards  of  cloth,  if  2^  yards  make  1  pair? 

18.  A  boy  i;ets  $^  a  day  to  work  at  haymakini;".      In 
how  many  days  will  he  earn  $15? 

19.  At  2'5  dollars  a  yard,  how  many  yards  can  be  bouj^^ht 
fbr$50p 

20.  A  man  travels  42   miles  an  hour.      In   how  many 
hours  will  he  travel  62  miles  ? 

21.  If  a  bag"  holds  2|  bushels,  how  many  bag-s  will  hold 
67  bushels  ? 

22.  How  many  lots,  each  containing"  |  of  an  acre,  can 
be  made  from  90  acres  ? 

23.  The  product  of  2  numbers  is  }§,  and  one  of  them 
is  §.      What  is  the  other? 

24.  The  product  of  2  numbers  is  16J,  and  one  of  them 
is  5^.     What  is  the  other  ? 

25-    If  '51  bushels  of  oats  cost  $2y^4,  what  will  1  bushel 
come  to  ? 


EXAMINATION  PAPER.    No.  5. 

(Time:   One  Hour.      Value  of  each  Question,  10). 

1.  Write  in  words  G300OO4001 9. 

2.  From    seventeen    trillion    one    thousand    forty-one 
take  ninety  thousand  nine  hundred  ninety-nine. 

3.  Find  the  prime  factors  of  64119. 

4.  What  is  the  G.  C.  D.  of  408963  and  596862? 


FRACTIONS. 
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6.   From  the  product  of  TJ  and  1  ,^  take  their  quotient. 

6.  A  man's  house  and  lot  was  worth  $5i,JU»0.  If  the 
house  was  worth  ten  times  the  lot,  wiiat  were  they  eacii 

worth  ? 

7.  A  lady  ^ave  a  certain  amount  of  money  to  tlic  poor 
every  nuMUli,  always  «^ivin^''  the  same  sum.  When  there 
were  10  persons,  each  person  received  $1^  nu>re  than  when 
there  were  12.      What  was  the  sum  distributed? 

8.  Divide  $t');K)  amont^A,  H  and  C,  so  as  to  j^ixe  A  ^ 
of  it,  1^  1^  oi'  the  remainder  and  C  what  was  then  left. 

9.  What  is  the  averat^e  of  0^,5-;,  1  J  and  2;? 

10.    If  H)0  dozen  oi'  ei4"^"s  cost  $17.00,  how  many  boxes, 
each  hoidinj,''  20  dozen,  can  be  boui^-ht  for  $44.00? 

Example  8H.   If  ^  of  a  yard  of  diagonal  is  worth  DOc, 
A'hat  is  ,y  of  a  yard  worth  ? 


4 

ft    - 
12 

0 

1  a 

1  0 

1  'S 
of  a  yard 

cost 

90c. 

V-r 

(( 

costs 

Yc 

1  0 

({ 

cost 

90x10 

0 

lOOc.  -$1.00. 


EXERCISE  XXVIH. 

1.  Paid  $3.60  for  *-  of  a  ton  of  coal,  what  will  J  c^  a 
ton  cost  ? 

2.  i^Q^  of  a  ton  of  hay  is  worth  $2.70;  what  is  J  of  a 
ton  worth  ? 

3.  ^  of  a  field  grows  160  bushels  of  oats,  what  would 
I  of  it  grow  ? 

4.  A  man  sold  -^  of  his  farm  for  $600,  what  is  the 
whole  of  it  worth  ? 

5.  A  farmer  raised  oats  on  |  of  a  piece  of  land,  and 
wheat  on  -J-  of  the  remainder ;  if  what  was  then  left  was 
3  acres,  how  many  acres  in  the  whole  piece  ? 

6.  f  of  a  pole  was  broken  off  and  ^  of  what  was  left 
measured  6  feet,  what  was  the  whole  length  ? 

7.  If  Yt  o^  ^"  ^^^^  yields  21  bushels,  what  will  ^  of  an 
acre  yield  ? 


88 
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8.  If  I   of  a  yard  of  cloth  cost  $0.24,  what  would  2} 
yards  cost  ? 

9.  Paid    $2.60  for  |  of  a  barrel  of  flour,   what  is  IJ 
barrels  worth  ? 

10.  What  is  f  of  a  boat  worth  if  I  of  it  is  worth  $21. 

Example  39.   If  |  of  a  dollar  buy  2  bushels   of  oats, 
what  can  I  buy  for  §  of  a  dollar  ? 


1) 

1  o 

_  I  •> 
3       1  ;> 


^5  of  a  dollar  buy    2  bushels 
buys  I       *^ 
buy-5V-  =  25  bushels. 


I 

10 
T5 


(( 


<( 


II 


li 


■I    ■ 

PI  • 


..*! 


EXERCISE  XXIX. 

1.  If  J  of  a  dollar  buys  48  egi^s,    how  many   can  I  buy 
for  I  of  a  dollar  ? 

2.  /V  of  a  log-  measures   12  feet;   what  is  the  length  of 
2^^  of  it  ? 

3.  Paid  $1440  for   /'^  of  a  ship  ;  what  part  can   I  buy 
for  $4320  ? 

4.  y'a    of  a  cheese  weighs  27   lbs  ;  what  will    .J\j   of  it 
weigh  ? 

5.  Gave  ^  of  a  ton  of  hay  for  40  bushels  of  potatoes  ; 
how  many  bushels  can  I  get  for  }  \  of  a  ton? 

6.  If  Tj'^o  of  a  lot  of  land  sold  for  30  head  of  cattle,  what 
is  J  of  the  lot  worth  if  callle  be  $-1  a  head? 

7.  'j  of  ;^  of  a  dollar  buys  3  doz.  of  eggs  ;  how  many 
dozen  will  ^  of  $4.0J  buy. 

COnPLEX  FRACTIONS. 

70.  A  Complex  Fraction  is  one  that  has  a  fraction,  or 
mixed  number,  for  its  numerator  or  denominator  or  both  ;  as, 

i  1    ^■' 

«'     I'     7i- 

3 

Example  40.      Reduce    n- to  a  simple  fraction: 


Hi 


FRACTIONS. 

i 

6 

—  3  . 

-4 

T-6  = 

.  3  V   ' 

_  1 

O 

6 

^  X 

6x 

4 
4 

8 

^24" 

1 

Example 

41. 

Red 

uce 

3 
4 
5 

to 

a  simple 

fraction 

• 

1 

6 

_  3 
~~4 

•    5  _ 

.  3  V  6 

_    9 
-TO 

• 

Or 

3 
4 
5 
6 

^x 

12 
12 

9 
T( 

It  will  be  observed  that  in  the  second  method  of  working-  the  above 
examples,  that  both  numerator  and  denominator  are  multiplied  by  the 
L.  C.  M.  of  the  denokninators  of  the  fractional  parts. 


EXERCISE  XXX. 


Simplify  by  both  methods: 


1. 


2. 


3. 


4 

4.  2i 

7.  3| 

10.    6 

13.  7» 

6 

T 

H 

3^ 

3 
TT 

3  A 

5 

5.  H 

8.   1| 

11-  2J 

14.  U 

f 

U 

H 

H 

n 

f 

6.  2i 

9.  ^ 

12.  5 J. 

15.  A 

6 

1^- 

3 

T 

2| 

1 

IT 

EXERCI5E   XXXI. 


I^  mplify  : 
1.  6iV4i 

Hi  +  f 
foff 


2. 


3. 


4. 

§ofl6 

5. 

8^-4 

2x31 

6. 

2,5 

7. 


8. 


9. 


.3 

4 


•    6 
~  ^ 

il    y     5 

4.  ^  S 

4  ^  6  ^  S 

I  of  f  of  8 


3     y    Ji 

4-^4 


2i 


18 


2^^  X  •* 

^4    ^    <J 


4-aj 

71.  Oral. 

To  find  what  part  or  fraction  one  number  i.s  of  ..nother. 

1.  8  is  what  part  of  24  ?         1  is  .,\  of  '2 1  ; 

Sis  2\of'24;  or,  I  of  24. 

2.  3  is  what  part  of  7  ?     5  of  0  ?     10  of  12  ?     17  of  20  ? 

3.  What  part  of  8  is  o  ?     Of  10  is  7  ?     Of  II  is  4  ?     Of  30  is  20? 

4.  What  fraction  of  9  is  7  ?     Of  10  is  0  ? 

5.  10  is  what  fraction  of  19?     8  is  what  fraction  of  21^ 


H 


■■■HHHn 


ii; 
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FRACTIONS. 


6.   What  part  of  5  i  i  5  ?        5  =  V 


r  ; 


;.  Whatpa.tof  f  isi?        |=^;|  =  ^o^. 

Since  ^S  is  ^V  of  i)i,  /,  is  ^%  of  fj. 
That  IS,  i^  ist'ffOf  |.  " 

T^;.  l^„^^'"  ^^  """^'^^^  ^'^^t  ^^^e  number  followinir  the 
ivorJ   •  ot     ,n  such  exercises  as  the  above,  may  be  put  as 
M.e  denominator,  and  the  other  number  as  the  numerator 
ot  tne  Iraction  required.     Thus,  in  Exercises  G  and  7  • 


4     _      3 


5 


0    J 


3 

4 
6 


"J  0* 


EXERCI5E  XXXII. 


What  part  of 

1.  :()  is  d? 

2.  IfS  is  2? 

3.  IHs  V^Q? 


6.  8iis2J,? 

7.  7.]  is  5? 

8.  isxisG? 

9.  3^  is  1  ? 
^-   4iis3?                                10.   lOf  is5^? 

Example  42.  160  is  |  of  what  number 
g  ot  the  number  =  160 


•*.   3  IS  g  r 


S 


EXERCI5B  XXXIII. 

Find  the  number  of  which 

1.  120  is  f.  4.   lHOis§.  7.  630  is  A. 

2.  60  is  f.  5.  81  is  /,.  8.  4^  is  f. 

3.  90  is  If.  6.  861  is  ^^.  9.  7I  is  3. 

EXAMINATION  PAPER.    No.  6. 

(TrME:  One  Hour.    Value  of  each  Question,  10.) 

ion-*  ^  ^,^"y"^^tor  after   paying  $57  each,  In  wag-es,  to 
190D  men  had  $100  left.     What  amount  had  he  at  first  ? 

2.  Divide  forty-four  miilion,  eig-ht  hundred  fifty  thou- 
sand, eight  hundred  ninety-six  by  eight  hundred  ninety- 
seven.  ^ 


FRACTIONS. 
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3.  If  I  pav  $12. GO  for  Q^:^  vards  of  merino,  how   many 
yards  can  I  buy  for  $12G.OO? 

4.  What  is  the  sum  of  2^,  8^,  4^-,  5|  ? 

5.  How  many  barrels  of  meal  can  be  bought  for  $57| 
if  one  is  worth  $:}•.'  ? 

6.  From  the  difference    between  6§  and  ly^fj  take  the 
difference  between  H  and  Tfj. 

7.  What  fraction  of  ^  is  '^^? 

8.  •'iG  is  I  of  what  number  ? 

9.  Di\ide  If  by  7J  and  multiply  the  result  by  ^r- 
10.   A    owned    ~   of   steamship    and   }>    owned    ^ 


value  of  the  remainder  was  S:)2()(). 
of  the  vessel  ? 


The 
What  was  the  value 


73.  In  exercises  'n  which  sig^ns  are  used  the  opera.- 
tions  denoted  by  x  and  -^  should  be  performed  in  the 
order  in  which  tliese  sii^ns  occur  and  before  the  operations 
denoted  by  +  or  -   are  performed  ;  thus, 

8-4^2  +  16-3x4=  8-2  + 16 -12- 10. 

74.  In  expressions  in  which  *'  of  "  (Occurs,  the  numbers 
connected  by  "of"  must  be  multiplied  tOL;ether  before 
being-  affected  by  any  other  number  ;   thus, 

4  *^^  I  "^  I  ^^  TO* 

_  1  _^    7    _  12  _  6 
-2    •    1T-T4  —  7* 

This  is  the  distinction  between  the  use  of  "  of"  and  x  . 
If  instead  of  "of"  we  had  in  the  above  expression  the 
symbol   x  ,  the  expression  would  be  as  follows  : 

7  —  1  _!.  ">  V    '  —  1 

~  2     •    «J  -^    1  0  •  ~  '2 


ii^ 


y  6  V     7    —  '-  ' 


EXERCISE  XXXIV. 


1.  6-§  of 


Simplify : 

3.  (3  +  I)  ^  (i  ~  I-?)' 
4. 


+ 


^ 


7 


5.   I  of3J  +  |  of  36. 


6. 
7. 
8. 

9. 


l«i^-iof(|-^). 

1    1     ^  'il  H    •    10  9  V     -T 
■^12^  -^  4  25    •    265^190' 

10.  (^+i\,)-(S  +  «)of(16-15J). 


1  3 

h 
7i 


fll 


l;l 


M  • 


^2  FRACTIONS.    • 

Example  48.      How  many  cents  in  $5  ? 
I  of  $1  =  3  of  100  cents. 

Express  in  dollars  and  cents  : 

$14^. 

Example  44.     $14|  =  $14  +  J  of  a  dollar. 

=  $14  +  1  of  100  cents. 
=  $14 +  37i  cents. 
=  $14,37i 

EXERCISE  XXXV. 

Express  in  dollars  and  cents  : 

1.  H  $i^,  $.'^,  $i\.      4.  $io^j,  $m  $^.,. 

2.  SH,  $31  $8-V  $1|      5.$^\,  $f)V„  $8,-. 

3,  $I7|,  $3/„  $18^ 

Example  45.   If  2f  yds.  of  tweed  cost  $3.80,  what  will 
IJ  yds.  come  to? 

2|  yds.  cost    330  cents 
1 


n 


(( 


(( 


( ( 


costs 

cost    ^^3 
2f 


=  — jY-^  =  135  cents  =  $1.85. 

Example  46.   If  If   bushel  of  oats  cost  $f,   what  will 
8-J  come  to  ? 

l^  bushel  of  oats  cost  $i|^ 
1  *'  ''       costs  i 


31 


(( 


"       cost    ?-'^;?i  =  $l-i!  =  $1.57*. 

^  3 


EXERCISE   XXXVI. 


1.  If  21-  tons  of  hay  cost  $22.r,0,  what  will  3 J  come  to.? 

2.  Paid  $9.75  for  3,^.   doz.   ot^  handkerchiefs.     At  the 


same  rate  what  would  4j'doz.  cost? 


FRACTIONS. 
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3.  3^  yards  of  flannel  cost  $J,  what  is  the  value  of  2| 
yards  ? 

4.  Paid  $1.82  for  S^'^  gallons  of  berries.  What  must  I 
pay  for  10^  gallons  ? 

5.  If  10^  lbs.  of  black  tea  are  worth  7|  lbs.  of  green 
tea,  how  many  lbs.  of  black  tea  are  61  lbs.  of  green  tea 
worth  ? 

8.  Bought  3|  yds.  of  doeskin  @  $1.40,  and  S^  yds.  of 
pilot  cloth  @  $2.40.  How  many  yds.  of  wannel  at  $|  a 
yard  will  pay  the  bill  ? 

7.  A  man  mowed  2^^  acres  in  2g  days,  how  many 
acres  would  he  mow  in  17^^  days  ? 

8.  If  a  man  could  cut  2J  cords  of  wood  in  3J  days,  in 
how  many  days  would  he  cut  22  cords  ? 

9.  If  f  of  a  farm  was  sold  for  $1600,  what  would  ^  o( 
the  remainder  be  worth  ? 

10.  Paid  $6 J  for  31  yds.  of  silk.  What  quantity  could 
I  buy  for  $41.25? 


EXERCISE  XXXVII. 

Miscellaneous  Examples  : 

1.  A  farmer  paid  I  of  his  money  for  groceries  and  |  of 
the  remainder  for  stock  and  had  $100  left.  How  much 
money  had  he  at  first  ? 

.  6J 

2.  The  smaller  of  two  numbers  is  ui  and  their  difference 

is  3|,  what  is  the  larger  number  ? 

3.  What  number  multiplied  by  §  of  J  will  give  one  as  a 
product  ? 

4.  A  can  do  a  piece  of  work  in  4  days  and  B  in  6  days. 
How  much  will  A  and  B  do  in  1  day  ?  How  long  will  it 
take  them  to  do  the  work  if  they  both  work  at  it  together  ? 

5.  A  can  do  a  piece  of  work  in  3  days,  B  in  4  days  and 
C  in  T).    How  long  will  it  take  them  if  they  work  together? 

6.  What  is  the  smallest  number  that  must  be  taken 
from  60  so  that  the  remainder  can  be  exactly  divided  by  9  ? 
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7.  What  is  the  smallest  number  that   must  be   taken 
from  60  that  the  remainder  may  be  exactly  divisible  by  6^? 

8.  The  product  of  8  numbers  is  8]§.   Two  of  the  num- 


bers are  7?  and  8 


le- 


What  is  the  third? 


9.  I  bought  a  horse  and  bu^g-y  for  $800.  The  bug-g-y 
cost  I  as  much  as  the  horse.      What  was  the  horse  worth? 

10.  J  of  A's  money  is  equal  to  J  o(  B's,  and  H  has  $60, 
How  much  has  A  ? 

11.  A's  salary  is  f  of  B's,  and  their  salaries,  added 
tog-ether,  make  $1000.      How  much  is  the  salary  of  each? 

12.  Divide  the  product  of  8J  and  li  by  their  sum. 

13.  yV  is  f  of  what  number? 

14.  A  got  J  of  a  certain  sum  of  money  and  B  got  \  of 
the  same  sum.  A's  share  was  $8  more  than  B's.  What 
was  the  sum  and  how  much  did  each  get  ? 

15.  What  is  the  product  of  the  sum  and  difference  of 
81  and  7f  ? 

16.  After  paying-  $6|  for  a  coat  and  $2|^  for  an  umbrella 
I  have  J  of  my  money  left.      How  much  had  I  at  first  ? 

17.  A  man  boug-ht  7  sheep  for  $22  and  sold  6  of  them 
for  $19.      How  much  did  he  gain  on  each  one  he  sold  ? 

1 8.  A  man  can  do  a  piece  of  work  in  10  days  by  wo»'king 
8J  hours  a  day.  In  how  many  days  can  he  do  the  work 
if  he  works  10  hours  a  day  ? 

EXAMINATION  PAPER.     No.  7. 

(Time  :   One  Hour.     Value  of  each  Question:  10). 

1.  Write  in  figures  four  hundred  six  trillion,  one  billion 
seventy-one,  and  write  in  words  640,863,000,094. 

2.  A  merchant  owned  |  of  a  ship  and  sold  -J  of  his  share 
for  $18, (XK).  What  was  the  whole  ship  worth,  valued  at 
the  same  rate  ? 

3.  60  is  f  of  what  number  ? 

4.  60  is  the  difference  between  f  of  a  certain  number 
«.nd  J  o*^  it.     What  is  the  number? 


FRACTIONS. 
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5.  I  of  a  number,  added  to  |  of  it,  is  equal  to  62. 
What  is  the  number? 

6.  A  has  twice  as  much  money  as  B,  and  H  twice  as 
much  as  C,  and  they  have  altogether  $14.40.  How  much 
has  each  ? 


H 


9x5     11| 


. .   Simplify  ^*— J^  +  T  of  - 

U+1'2  14x3     15 

8.  How  many  barrels  of  flour,  at  $4.20  a  bbl.,  can  be 
bought  for  GO  bushels  of  potatoes,  at  25  cents  a  bushel, 
IHO  bushels  of  oats,  at  40  cents  a  bushel,  and  !(>  dozen  of 
eg-gs,  at  11  cents  a  dozen? 

9.  On  I  of  my  farm  I  sowed  oats  and  on  'I  of  the 
remainder  I  sowed  wheat.  What  was  then  left  was  80 
acres,  on  which  I  grew  hay.  How  many  acres  were  in  the 
farm  ? 

10.   A  can  mow  a  field  in  5  days,  and  B  in  G  days.      In 
how  many  davs  can  thev  mow  it,  workin<r  toirethei  ? 

DECIMALS. 

75.  Oral. — (Use  Blackboard). 

1.  If  I  divide  a  dollar  into  ten  equal  parts  what  part  of  the  dollar 
is  one  of  the  parts  ?     Two  of  them  ? 

2.  If  I  divide  ^,,  of  a  dollar  into  ten  eqial  parts,  what  fraction  of 
the  dollar  is  one  of  them  ?     3  of  them  ?     '6y>  oi  them  ? 

3.  If  -x\^  of  a  piece  of  land  was  subdivided  into  ten   equal  parts 
wh.at  part  of  the  whole  would  one  of  them  be  ? 

4.  What  part  of  -^^  is  yf  ^  ?     What  part  of  yf^  is  xTfrff  ?   O^  Tff'off  >s 

Tiff XFo  • 

$Y^o^^  =  $.  17.  What  takes  the  place  of  the  common  fraction^'oV? 
What  part  of  a  dollar  .does  the  1  denote  ?  What  part  does  the  7 
denote  ? 

5.  How  many  hundredths  of  a  dollar  does  $.  17  denote  ? 

$1^(5  +  $tB  5  =  $  •  •'^•*' 

6.  In  the  expression  $.39,  what  part  of  a  dollar  does  the  3  denote  ? 
What  part  of  a  dollar  does  the  9  denote  ?  What  fraction  of  a  dollar 
does  the  .'i>\)  denote  ? 

76.  A  Decimal  Fraction  is  one  whose  denominator  Is 
10  or  the  product  of  10  used  as  a  factor  two  or  more  times, 
ro»  TOO'  To\o»  -im^-^  ^^^  decimal  fractions. 
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77.  In  writingf  decimal  fractions  the  denominator  is 
usually  omitted,  the  position  of  the  figures  of  the  numerator 
to  the  ri^^ht  of  a  certain  point,  called  the  decimal  point, 
indicating'-  what  the  numerator  is,  thus  : 

-^Q  is  written  .3.     ^Jg  is  written  .05.      ■j-g'^gQ  is  written  .007. 

When  the  fraction  is  written  in  this  manner,  with- 
out writing^  the  denominator,  the  expression  is  simply 
called  a  decimal. 

78.  The  iirst  place  or  order  to  the  ri^ht  of  the  decimal 
point  is  for  te)iths  ;  the  second  for  hundredths  ;  the  third  for 
thousandths ;  the  fourth  for  ten-thousandths ;  the  fifth  for 
hundred-thousandths ;  the  sixth  for  ?ni//ionths,  etc. 

.3  is  read,  three-tenths  (1^,7). 

.31  is  read,  thirty-four  hundredths  (1^0+ too)* 

.034  is  read,  thirty-four  thousandths  (yJ^4-y,;V)TT)' 

.0407  is  read,  four  hundred  seven  ten-thousandths 

VI 00  \  Tooooi* 
16.087  is  read,  sixteen  c/z/^/eii^hty-seven  thousandths 

\^  lu  -r  J  y  0   1^  1  o5o/* 
406.1001   is  read,  four  hundred  six  and  one  thousand 

one  ten-thousandths  (400  +  -^^  +  r^^^  q)* 

79  It  will  be  seen  ir.  the  system  of  writinij-  decimal  frac- 
tions,  as  in  writing"  whole  numbers,  that  any  figure  is  ten 
times  the  value  of  the  same  figure  written  one  phice  to  the 
right,  or  y^  its  value  written  one  place  to  the  left. 

In  the  whole  number  666,  the  6  in  the  tens'  place  is  ten 
times  the  value  of  the  6  in  the  units'  place  and  -^^  the  value 
of  that  in  the  hundreds'  place,  and  in  the  decimal  .666, 
the  6  in  the  hundredths'  place  is  ten  times  the  value  of  the 
6  in  the  thousandths'  place  and  jij  the  value  of  the  6  in  the 
tenths'  place.  In  the  expression  4444.4444  the  value  of 
the  figure  4  in  any  place  is  ten  times  the  value  of  the  4  next 
on  the  right  and  y'-^  the  value  of  the  4  next  on  the  left. 

In  reading"  whole  numbers  the  word  "and"  is  not  used  at  all.  In 
reading-  mixed  numbers  the  word  "and"  is  only  used  when  we  come 
to  the  decimal  point.  200.063  is  read,  two  hundred  and  sixty-three 
thousandths. 

.263  is  road,  two  hundred  sixty-three  thousandths.  To  avoid 
ambiguity  it  is  sometimes  necessary  to  pause  before  the  denominator 
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of  the  decimal ;  thus  .400  is  four  hundred  (pause)  thousandths,  and 
.00004  is  four  (pause)  htindred-thousaudti^s. 

When  decimals  are  much  used  it  is  convenient  to  simply  pro- 
nounce the  word  "decimal,"  or  "  point,"  at  the  decimal  point  and 
then  name  the  dig'its  in  order.  Thus,  .HfU  is  frequently  re^d  decimal 
(or  point)  eig-ht,  six,  four,  and  40^.087  is  read,  four  hundred  six 
decimal  (or  point)  nouj^ht,  eii^ht,  seven. 

Pupils  should  not  use  this  methotl  until  thoroughly  familiar  with 
the  notation  and  numeration  iif  decimals. 


EXERCISE  XXXVIII. 


6.  .0100;   .001001  ;   .8000. 

7.  .'20H(>000;  .osor.ooii. 

8.  .001101;   .OSOTOK). 

9.  ,2(V2701();  .liOOOOlH. 
10.  .lOOlOl;  .0004()01()1. 


Read  the  following* : 

1.  .5  ;  .05;  .005;  .0005. 

2.  .OOOH;    .OOOOM;    .(X)0008. 

3.  .0(X)000y;  .OOOIG. 

4.  .87;  .087;  .00087. 
6.   .08()8;  .008^)8;   .000:^8. 

80.  In  the  above  exercise  wo  read  the  number  as  if  it 
were  a  whole  number  and  then  ai">|'>l\'  the  denomination  in- 
dicated by  the  position  ot'  the  rii;ht  hand  fit^ure  of  the 
numerator. 

81.  Mixed  nuinbers  may  be  read  in  two  ways  ;  thus, 
4.3  is  4  and  tiiree  tenths  or  48  tenths  ;  04.08  is  sixty-four 
and  eis^ht  hundredths,  or  six  thousand  four  hundred  eight 
hundredtlis. 


EXERCISE  XXXIX. 

Read  the  following  in  both  ways  : 

1.  6.4;  6.44;  6.04. 

2.  68.8;  68.08;  68.008. 

3.  846.86;  846.0086;  3680.0046. 

4.  87.0089;  876.0001001. 

5.  9663074.087;  1060.00870. 

Example  47.  Write  thirty-four  thousandths  (yoJu) 
as  a  decimal.  Since  the  denomination  "  thousandths  "  is 
in  the  third  place  after  the  decimal  point  there  must  be 
three  digits  after  the  decimal  point.  As  thirty-four  has 
only  two  ^iig-its  we  must  put  a  nought  after  the  decimal 
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point    to    make  up    the  required    mimber  of  dibits.      The 
decimal  is  written  .084. 

82.  Write  the  numerator  of  the  decimal  and  if  neces- 
sary put  nou^^hts  to  the  left  of  it  to  make  up  the  number  of 
places  required  by  the  denominatio.i,  and  place  the  decimal 
point  to  the  left  of  the  tenths. 


EXERCISE  XL. 


V 


J        J\  !»  > 

10'    10'    10'    10' 

,3  17         1  !»         7 ;-. 

loO'    TOO»    T,M)'    KM)' 

I  «         __  4  1ft .". 

To  0  0'    10  00'    lOOO* 


A,  4  1  «  1  9R 

^"    T0o(7o»   T!)oO<1»  TDodOO^* 


Write  as  decimals  : 
1. 

2. 
3. 

6.  Seven  hundredths;  forty-four  thousandths. 

7.  Four  hundred  six  ten-t!iousandths. 

8.  Five    hundred    thousandths  ;    five     hundred-thou- 
sandths. 

9.  Two  hundred  millionths;  two  hundred-millionths. 

10.  Four  hundred  and  nineteen  hundred-thousandths. 

1 1.  Six  thousand  four  and  one  ten-millionth. 

12.  One    million    three    thousand    one    and    seventeen 
billionths. 

Reduce  .64  to  a  common  fraction. 


Example  48. 
Example  49, 


64  =  -^' ' 

•"*         100 


1  r, 

O    X 


Reduce  .0034  to  a  common  fraction.. 
0064  —      "  '     —     8 


EXERCISE  XLI, 


Write  as  common  fractions  : 


1. 

.8. 

7. 

.02074. 

13. 

6.84. 

2. 

.12. 

8. 

.00088. 

14. 

17.096. 

3. 

.146. 

9. 

.40694. 

15. 

143.008. 

4. 

.08. 

10. 

.  30807. 

16. 

176.304. 

5. 

.016. 

11. 

.00367. 

17. 

6.0i)07. 

6. 

.0084. 

12. 

.000007. 

18. 

1.00016. 

If!: 


rhe 


:e.s- 
-  of 
rial 


I 


H 
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7=  "^ 

•  '       TO" 


It  IS  evident  from  the  above  that  .7,  .70  and  .700  are 
all  equal  and  that  one  or  more  nou^-hts  annexed  to  tht 
right  of  a  decimal  do  not  chang-e  its  value,  thus  : 

.9=  .90=. 900=  .9000. 


)U- 


hs. 


;en 


ADDITION  OF   DECIMALS. 

50.  Find  the  sum  o(  .GOH,   .0467  and  .64. 

We  place  the  addends  so  that  the  tenths  will  be 
under  the  tenths  and  the  hundredths  under  the  hun- 
dredths, and  so  i)n  with  the  other  ti^-ures.  VV'e  add 
as  in  wliole  numbers  putting,-  the  decimal  point  to  the 
left  of  the  tenths.  Any  number  carried  from  the 
tenths  is  put  in  the  units  place. 

51.  Find   the  sum  of  6.38,  7.046,    .08^, 


Example 

.608 
.0467 
_^64 

1.2947 

Example 
64.089. 

6.38 
7.046 
.0864 
64.089 

77J60U 


EXERCISE  XLIL 

Find  the  sum  of  : 

1.  .06+  .08+  .019. 

2.  .84 +.648 +.7364 +.96. 

3.  .734 +.869 +.6374. 

4.  6.34  +  7.375  +  4.645. 

5.  86.087  +  96.0845+  .067. 

6.  119. 47 +.063 +  17. 384. 

7.  63.0004 +17. 004 +.04 +  .4. 
8..  .0064+.064+. 64  +  6. 4  +  64. 
9.  63+. 08  +  1. 8  +  17  +  63. 17. 

10.  63. 17  +  8. 19  +  64  +  1. 7+. 0008. 

11.  75  +  7.5+ .75+ .075+ .0075. 

12.  8638  +  863. 8  +  86. 38  +  8. 638+. 8638. 


10 


FRACTIONS. 


13.  A  ship  sailed  10.7  miles  on  the  first  day  out,  11.8 
on  the  second,  11.9  on  the  third,  4.87  on  the  fourth,  and 
12.8  on  the  iifth.      How  many  miles  were  sailed  in  all  ? 

14.  A  had  $17.80:'),  B  $17,855,  C  $11.14,  and  D 
$10,885.      What  had  they  all  toi^ether  ? 

15.  Five  fields  contain  respectively  n.8M,  4.94,  7.85, 
5.9  and  H.l()5  acres.      How  nianv  acres  were  in  the  lot? 


SUBTRACTION  OF  DECIHALS. 

Example  52.     From  4().84  take  10. 0405. 


40.H4()i) 
10.0105 


.nr 


80.7985 


40.  H4 
10J:)105 

8077985 


I'l.'iiu^  thr  subfraht^nd  under 
tlio  miiuicMul,  willi  llu-  tenths 
iiiidiT  tlic  liMiths,  tlu!  himdiX'dlhs 
iiiiilor  tlu'  hiiiuliedths,  ^c.  Sub- 
tract as  in  wlioU'  mnnbers  taking; 
care  to  place  llu*  decimal  point  inuiu-diatch'  to  I  lie  leit  oi'  the  tenths. 
When  Mieie  are  more  dii^-its  to  the  rii^ht  oi'  the  decimal  pc/int  in  the 
subtrah  d  than  there  aii;  to  the  ri^ht  of  the  decimal  pi>int  in  the 
rauiuend,  u   ui^hts  may  be  added  to  make  the  number  of  digits  equal. 


ll 


From 

1.  17.9 

take 

8 . 9078 

4.   17.840 

nd  the 

.9 

Fi 

value  of : 

7. 

3G.84 

-17.85. 

8. 

80.8- 

-80.08. 

9. 

17-  . 

004. 

10. 

30.04 

- 1 . 9999. 

11. 

1000- 

"  .  1/1/ 1/. 

12. 

49.8- 

- 1 . 998. 

13. 

8.044 

-  .284. 

EXERCISE  XLIII. 

2.  14. 

8  070 


5.  1 


.0009 


3.   5.846 
.987 

6.  19.846 
14. 


14.  3-2.904. 

15.  180-  .099. 

16.  1000-  .0009. 

17.  17.884-10.384001. 

18.  108.00847  -08.00848. 

19.  $408.084 -$.75. 

20.  $08.10-$1U.09. 

21.  From  three  hundred  and  seven  ten-thousandths  take 
three  hundred  and  seven  hundred-thousandths. 

22.  From    one    hundred    four    and    sixteen  millionths 
take  one  thousand,  eig-ht  hundred  five  ten-thousandths. 
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23.  The  beer  p;"allon  contains  282  cubic  inches  aAd  the 
Imperial  g^allon  277.274  cubic  inches.  How  many  mort 
cubic  inches  in  the  beer  gallon  than  in  the  imperial  ? 

24.  The  wine  g-allon  contains  281  cubic  inches.  Whai 
is  the  difference  between  it  and  the  imperial  gallon? 


MULTIPLICATION  OF  DECIHALS. 


83. 


Sinci 


1  0 


^    -2    _     r,_  __ 


06 


Therefore    .  li  x  .  2  ^ 
And  since  -vat^  x  At.  -= 


Tfio 

.01). 

1  J 

i  0  0  '^100  ~  1  0  0  0  0 

Therefore    .08  x  .01  -  .0012. 

/MSO   SIHLC    l.i,„   X   .),  Q,j  —     j,jy„       ^ 

Therefore    12.7  x  ."i.OD  -  (U  .018. 


.0012. 
61 .  G 13. 


84.  Notice  in  tiic  three  examples  above  that  whea 
decimals  are  multiplied  the  number  cif  decimal  places  in  the 
product  is  the  sum  of  the  decimal  places  in  liie  multiplicand 
and  multiplier.     Try  other  decimals. 

Example  58.     Example  54. 


Multiply  by 


.88 

__.24 

832 


.804 
.015 


1520 
304 


.1992 


.U045GO 


Example  56. 
G.32 
4.06 

8792 
2528 

25 . 6592 


85.  Multiply  as  in  whole  numbers  and  from  the  rigfht 
hand  of  the  product  poiiu  off  as  many  fij^j-ures  for  decimals 
as  there  are  decimal  places  in  the  multiplicand  and  multi- 
plier. If  the  product  does  not  contain  as  many  fig'ures  as 
there  are  decimal  places  in  the  multiplicand  and  multiplier 
prefix  noughts  to  make  up  the  number  of  places  required. 


EXERCISE  XLIV. 


Find  the  product  of : 

1.  .7x  .8. 

2.  .16x  .84. 

3.  .08  X  .72. 

4.  .06x  .03. 
6.  .04x4.3. 


6.  6.04x4  07. 

7.  .0482x5.4. 

8.  .0009  X  .008. 

9.  450 X  .006. 
10.    .018  X  468a 
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11.  .675x6.75. 

12.  214.70  X  89.104. 

13.  1064  X  .0008. 

14.  48Gx  .080. 

i5.  H.45  X  .000845. 

16.  0  8x  .1. 

17.  lOOOx  .005. 

18.  70  X  .00001. 


19.  4.38x16.74. 

20.  83.61  X  100.06. 

21.  4.943x55.01. 

22.  3G.001 X  .008. 

23.  1.2008x1.25. 

24.  87.03x8.412. 

25.  ''0.84  X  1.008. 

26.  87.00x3.0016. 


.    ;    ; 


86.  To  multiply  by  1  followed  by  c^nc  or  more  noughts: 

8 .  103  X  10  -  H4  . 0;{.  8 .  403  x  1000  =  H403. 

8.403  X  U)O  =  H40.3.  8.  l(;3y  10000^8-10:50. 

From  the  above  example.s  it  will  be  seeii  thr.t  in  each 
case  the  decimal  point  of  the  multi;'licaT.d  has  been  moved 
as  many  places  forward  in  the  product  as  there  are  noughts 
in  the  multiplier. 

87.  To  multiply  by  10,  100,  1000,  etc.,  move  the 
decimal  point  as  many  places  to  the  rii,'-ht  in  the  multipli- 
cand as  there  are  noughts  in  the  multiplier  and  the  result 
will  be  the  product. 

EXERCISE  XLV. 

1.  How  much  must  be  paid  for  30.5  bushels  of  wheat 
@  $.75  per  bushel  ? 

2.  If  a  nulling  mill  makes  100.8  tons  of  iron  in  a  day, 
how  much  will  it  make  in  124.25  days  ? 

3.  A  meter  me-isures  39.37  inches.  How  many 
inches  in  84.75  meters? 

4.  The  circumference  of  any  circle  is  equal  to  its 
diameter  multiplied  by  H.  1410.  What  is  the  circumference 
of  a  circle  whose  diameter  is  3.08  yards  ? 

5.  What  is  the  product  oi  the  sum  and  diilerence  of 
.  75  and   .')  ? . 

6.  Multiply  two  hundred  .''ourteen  and  sixty-two 
milHonths  by  one  and  three  thousand  seven  hundred- 
'housandtiis. 

7.  A  pint  of  water  we'i.'-hs  1 .25  lbs.  avoirdupois,  what 
is  the  weight  ot  6.75  pints/ 
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8.  A  gjam  weig-hs  15.432  g^rains.  How  many  grains 
in  17.384  grams? 

9.  The  standard  bushel  of  Canada  contains  8  standard 
g^allons,  ot  277/274  cubic  inches  each.  How  many  cubic 
inches  in  it  ? 

10.  A  man  earns  $10,875  a  week  and  spends  $1 .87-') 
every  day  of  the  seven  days  o{  the  week.  How  mucli 
does  he  save  in  25  we-^-ks? 

EXAHINATION  PAPER.    No.  8. 

(Time:  One  Hoi  r.     V'alik  of  each  Question,  10). 

1.  Multiply  the  product  of  forty-six  and  four  lumdredths 
by  their  difl'erence? 

2.  A  poulterer  sold  30  creese  at  $.40,  and  lost  $3  on 
the  lot.  What  would  he  have  g-ained  had  he  sold  them  for 
$.56  apiece  ? 

3.  What  is  the  G.  C.  D.  of  362,754  and  987,399? 

4.  If  49  yards  of  tweed  cost  $52.92,  what  will  34S 
yards  cost  ? 

5.  Simplify  (6  -  .0095)  x  .0036, 

6.  What  part  of  vf  ^^  yf:;  ? 

7.  tV  is  .^  of  what  number? 

8.  A  and  B  have  $141.00  between  them,  but  B's  money 
is  $20.20  more  than  A's.     What  is  A's  money? 

9.  A  boy  spent  40  cents  more  than  f,  of  his  money  and 
had  16  cents  left.      How  much  money  had  he  at  first? 

10.  A's  salary  is  ]  I  of  B's  and  J  o^  B's  is  equal  to  $360. 
What  is  A's  salary  ? 

DIVISION   OF   DECIHALS. 

SS»  Oral  ( C/se  Blackboard). 

1.  What  number,  multiplied  by  G,  will  g'ive  3  tenths?  .05. 

2.  What  number,  multiplied  by  G,  will  g'ive  3  hundredths? 

3.  .3-f6  =  ?    .08-rG  =  ? 

4.  .814-12=?     .0844-12=? 
6.  24  I  .072  I  ? 

6.  3G  I  .0072  I  ? 

7.  30  I  .00432  1  ? 

Let  the  pupil  obsenre  that  when  the  divisor  is  a  whol« 
the  quotient  is  of  the  same  denomination  as  the  diridead. 


m 
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FRACTIONS. 

DIVISION  Of  DBaMALSi 

Example  66.     Divide  858  by  24. 


24 1 858 

72 

35J 

138 
120 

18 
24" 

=i 

or 

24|858| 
72 

85.75 

138 
120 


180  tenths 
168 


We  proceed  as  above  until  we  come  to 
the  remainder  18,  which  is  18  units.  Since 
18  units  =  180  tenths  we  proceed  to  find  what 
number  multiplied  by  24  will  give  180  tenths. 
7  tenths  multiplied  by  24  g^ives  1G8  tenths. 
We  put  7  tenths  in  the  quotient  and  subtract. 
The  remainder  is  12  tenths,  which  is  equal  to 
120  hundredths.  5  hurwiredths  multiplied  by 
24  g-ives  120  hundredths.  We  therefore  put 
6  hundredths  in  the  quotient.  Observe  that 
the  denomination  of  any  figure  in  the  quo- 
tient is  the  same  as  that  of  the  partial 
dividend  that  produces  it. 


120  hundredths 
120 

Example  57.     Divide  .0858  by  24. 
24|.08r>H|  .003575 
72 


18H  ten-thousandths 
120 

180   hundred-thousandths 
168 


VZO  millionths 
V20 


TTcre  we  ask  what 
nunibt'r     multiplied    by 
24   will    give   85    thou- 
sandths.   8  thousandths 
conu's    nearest,    which 
multiplied    by  24   gives 
72    thousandths.       We 
therftore    put    3    thou- 
sandths   (which     is     of 
course  written    .OOH)  in 
the   (luotiont   and    con- 
tinue as  before. 
Example  58.     Divide  5  hv  625. 
625  I  5.  000  I  .008              To 'find    what    number   multiplied   by 

5   000  ^'"^'^  ^^ '"  .^'^'^  '"*'  ^^'*^  must  first  reduce  5  to 

thousandths.      Tlu'n  8  thousandthii    multi- 
plied by  02")  gives  5.     We  put   .008  in  the  quotient. 

To  divide  a  whole  number  or  a  number  having  decimals 
by  a  whole  number: 

89.  Divide  as  in  division  of  whole  numbers,  taking 
care  that  each  significant  figure  of  the  quotient  is  of  the 
same  denomination  as  the  denomination  of  the  dividend 
^r  partial  dividend  thai  produces  it. 


FRACTIONS. 


if 


EXERCISE  XLVI. 

Divide : 

1.  67.6  by  18. 

2.  172.8  by  86. 
8.  15.552  by  72. 

4.  165.78  by  54. 

5.  48.591  by  90. 

6.  9.6188  by  346. 

7.  .005  by  lOU. 

8.  .03456  by  144. 


9.  .001  by  26. 

10.  27  by  450. 

11.  .15  by  1875. 

12.  .014274  by  61. 

13.  .029295  by  465. 

14.  .1  by  10000. 

15.  20.7861  by  579. 


To  divide  when  the  divisor  is  a  decimal  or  a  whole 
number  and  a  decimal. 

Example  59.     Divide  17.28  by  14.4: 
17.28     17.28x10     172.8 


14.4       14.4x10 
Or     14.4 117.28 


144 


=  1.2. 


144J172.8 
144 

288 

288 

Example  60. 
.000251.05 


1.2 


Here  we  multiply  the  divisor  and 
dividend  by  10  and  make  the  divisor  a 
whole  number. 

Divide  .05  by  .00025. 

In  this  case  we  multiply  divisor  and 
dividend  by  100000  and  make  the  divi- 
sor a  whole  number. 


05000  [200 
50 

00 


90.  When  the  divisor  is  a  decimal  make  it  a  whole 
number  by  removing-  the  decimal  point  a  sufficient  number 
of  places  to  the  right. 

Move  the  decimal  point  of  the  dividend  the  same  num- 
ber of  places  to  the  right. 

Example  61.     Divide  6  by  .0126. 
.012516.0000 

125h6OO601 480 
_600_ 

1000 
1000 


i 


^6 
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EXERCISE  XLVII. 


if 


Divide  ; 

1.  6.526  by  1.8. 

2.  16.192  by  .32. 

3.  10.21  by  .0064. 

4.  4.126  by  .61. 

5.  .98  by  .075. 

6.  .0012  by  1.6. 

7.  .0774  by  4.8. 

8.  11.4  172M  by  72. 

9.  1  by  .0001. 
10.  .02921  by  .23. 

Example  62,     Divide 
32|  47.000 11.468  + 
3^ 

150 

128 

220 
192 

280 


256 
24 


11.  .03096  bv  .000036 

12.  .24294591  by  36.9. 

13.  .131053  by  .065. 

14.  61  by  .0007625. 

15.  19.0026  bv  16.2. 

16.  830.676  by  .0231. 

17.  .'V-i9034  b'y  13.46. 

18.  5.0955  by'.0395. 

19.  1^0.7861  bv  5.79. 

20.  6522.0834  by  .00427. 
47  by  32. 

At  this  sta^e  of  the  operation  we 
have  :  .e  answer  correct  to  three 
decimal  places  (1.468)  and  we  nii^ht 
write  it  l.iGS  (-  and  cease.  If  we 
wish  to  carry  it  further  we  g^o  on  as 
befoie  annexing-  a  noug^ht  to  the  right 
of  the  divideiid  and  to  the  remainder 
and  then  putting-  the  proper  fig-ure  in 
the  quotient. 


EXERCISE  XLVIII. 


Find  the  quotient  as  far  as  the  sixth  decimal  place: 

1.  8.750^2.52. 

2.  .012345-^1.001. 

3.  80.1^.0624. 

4.  12000 -^  1203.06. 

5.  .015 -^  162.5. 

6.  .700 -^  .0042. 

To  divide  a  decimal  by  1,   followed  by  one  or  more 


7.  3.413682^49.1. 

8.  411.0125-^1.023. 

9.  45G.789-^12.3. 

10.  456.8 -=-3060.125. 

11.  90 -^. 0000 1263. 

12.  8SHH.8-r  73000. 


noughts: 
686.034 
686.084 


10  =  68.6031. 
100  =  6.86034. 


686.034 -^  1000 
086.034 -=-10000 


.686034 
.0686034 


9X,  To  divide  a  decimal  by  1,  followed  by  one  or  more  noughts, 
we  remove  the  decimal  point  in  the  dividend  as  many  places  to  the 
lefl  as  there  are  noug^hts  in  the  divisor. 
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92*  In  '"y  exercise  in  division  of  decimals,  if  noug-hts  be  added 
BO  as  to  give  the  same  number  of  decimal  places  in  both  divisor  and 
dividend,  the  divisor  and  dividend  then  stand  to  each  other  as  whole 
numbers.  This  is  because  they  then  have  the  same  denominator. 
Then,  when  an  additional  noug^ht  is  added  to  the  dividend,  the  decimal 
point  is  placed  in  the  quotient.  This  is  the  only  method  used  by 
some  successful  teachers. 

To  reduce  a  vuli^ar  fraction  to  a  decimal: 

Example  68. — Reduce  ^  to  a  decimal  fraction. 

4  i  3  00 

— *  -J  is  equal  to  \  of  3,  or  8  divided  by  4. 

.  To 

To  reduce  a  vuls^ar  fraction   to  a  decimal,   divide  the 
numerator  by  the  denominator. 

EXERCISE  XLIX. 


Reduce  to  decimaJ  fractions  : 


1. 

t-. 

7. 

2. 

1 

2* 

8. 

8. 

% 

9. 

4. 

7 

10. 

5. 

9 

11. 

6. 

1  5 
TIT* 

12. 

1 

2  5* 

13. 

2  3 

19. 

5.78^. 

1  7 
3  2* 

14. 

64f. 

20. 

•^12  f 

3 

2  4  0* 

15. 

.081. 

21. 

4.0^ 

12(5"' 

16. 

17.68J. 

22. 

1 

1  7 

17. 

171. 

23. 

1  7 

1  9 
^2* 

18. 

.17^. 

24. 

1  1 
Til* 

EXAMINATION  PAPER.     NO.  9. 

(Time  :  One  Hour.    Value  of  Each  Question,  10). 

1.  Write  out  six  hundred  four  million  one  thousand 
forty-nine  and  sixty-three  trillionlhs. 

2.  A  and  B  rented  a  pasture  Tor  tlie  summer  for  $15.00. 
A  pastured  20  cows  in  it  and  B  oO.  How  much  oug-ht 
each  to  pay  ? 

3.  If  -  of  a  barrel  o{  flour  is  worth  :;  o'i  a  ton  of  coal, 
how  many  barrels  can  I  i^-et  for  ()|  tons  y^i  ct^al. 

4.  Divide  the  average  of  8^',  oj^  and  Tj''^  by  their  sum. 

5.  Divide  (i.8  by  .0()2r,. 

6.  A's  money  is  equal  to  f  ot  B's.  1  hey  have  tv 
g^ether  $G0.     What  has  each  ? 
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7.  A  has  half  as  much  money  as  B  and  B  has  half  as 
much  as  C.    They  have  in  all  $420.     How  much  has  each? 


8. 


40  is  I  of  f  of  I  of  what  number  ? 


9.  If  an  ounce  of  gold  is  worth  $19.45,  how  many 
ounces  will  buy  38.9  acres  of  land  at  $16.27  an  acre  ? 

10.  A  man  sold  0  of  his  land  for  $20  an  acre  and  got 
$8000.  He  sold  -^  of  the  remainder  at  $15  an  acre  and  the 
rest  at  $10  an  acre.     How  much  did  he  get  for  his  farm  ? 

EXAHINATION  PAPER.    NO  lo. 

(Time  :  One  Hour.     Value  of  Each  Question,  10). 

1.  Multiply  six  hundred  and  four  hundred-thousandths 
by  six  hundred  four  hundred-thousandths. 

2.  How  many  revolutions  will  a  wheel  whose  circum- 
ference is  6.9  feet  make  in  going  over  a  distance  of 
1192.32  feet? 

3.  Find  the  product  of  the  sum  and  difference  of  .5 
and  .05  and  write  it  as  a  vulgar  fraction. 

4.  A  Canadian  gallon  contains  277.274  cubic  inches 
and  a  United  States  gallon  contains  281  cubic  inches. 
What  is  the  difference  in  cubic  inches  between  5  gallons  of 
Canadian  measure  and  G  gallons  of  United  States  measure? 

5.  Simplify  14-^i  of  (J-1%)  x22. 

6.  If  6.84  bushels  of  wheat  are  worth  0.0  bushels 
of  oats,  how  many  bushels  of  oats  can  be  had  for  205.2 
bushels  of  wheat  ? 

7.  A  owned  ?,  of  a  ship  and  B  owned  |  of  it.  The 
value  of  A's  share  was  $8000  more  than  B's.  What  was 
the  value  of  the  ship  ? 


8. 


What  is  '  of  the  number  of  which  50  is  |  ? 


9.   A  man  can  do  a  piece  of  work  in  30  days.     What 
nart  of  it  can  he  do  in  16^  days  ? 

10.   A  can  do  a  piece  of  work  in  25  days  and  B  in  80 
days.     How  much  more  than  B  can  A  do  in  1  day? 


EXERCISE  L. 

Miscellaneous  Examples:  {Use  brackets  when  possible). 
1.   Simplify  (84.03  +  17.8)  x  (84.03  -  17.8). 


FRACTIONS. 
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2.  What  is  the  product  of  the  sutr  and  difference  of 
.006  and  .  5  ? 

3.  Simplify  (10  +  7.08)-^(10-7.08). 

4.  Divide  the  sum  of  9  and  .007  by  their  difference. 

5.  Simplify  (f-f.  025- .007)  xf 

6.  Divide  five  hundred  twelve  ten-thousandths  by  six 
and  four  tenths. 

7.  Change  .00975  to  a  common  fraction. 

8.  If  a  man  travel  27.45  miles  a  day,  how  far  will  he 
travel  in  Gi  days  ? 

9.  The  wheel  of  a  bicycle  is  9.25  feet  in  circumference. 
How  often  will  it  turn  in  going  87  miles  (a  mile  is  6280 
feet)  ? 

10.  A  boy  who  was  driving  a  horse  for  a  farmer  was  to 
receive  g  of  a  bushel  of  oats  for  every  load  he  took.  By 
mistake  he  got  .124  of  a  bushel.  How  much  did  he  gain 
or  lose  in  100  loads  ? 

A  4     o-       ,r      (B. 808  +  5. 0308)  X  (8.308- 5.0308) 

11.  Simphfy      8"r7i  

12.  How  many  suits  can  be  made  from  195.75  yards  if 
7.25  yards  make  one  suit? 

13.  A  man  spent  .375  of  his  ready  money  for  a  horse 
and  .25  of  it  for  farm  implements  and  had  $120  left.  How 
much  money  had  he  at  first? 

14.  What  difference  will  it  make  if  the  3  and  5  exchange 
places  in  the  expression  . 03450? 

.r     o-       ,-.       $36.50x8x27 

15.  Simphty     -^.^^^^ 

,^     ...       ,..      $64.80  X  .08  x^ 

16.  Simplify    —^ 1 

17.  A's  money  is  |  of  B's  and  B's  is  J  of  C's.  C's 
money  is  $60.      What  is  A's? 

18.  A  paid  $16  for  '^  of  an  acre  of  land  and  B  paid  $40 
for  4  of  an  acre.  How  much  more  than  A  did  B  pay  per 
acre  ? 


19.   Simplify 


$1.40x10x29 
73000 
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20.  A  raises  J  the  number  of  bushels  of  oats  that  B 
raises.  --^^  of  what  I^  raises  is  840  bushels.  How  many 
bushels  does  A  raise  ? 

21.  I  multiplied  a  certain  number  by  B  and  added  fi?  to 
the  product,    'llic  result  was  lij'l.    What  was  the  number? 

22.  A  man  paid  »$'_*()()]  for  a  horse  and  harness.  The 
horse  cost  \)  limes  as  much  as  the  harness.  What  was  the 
harness  worth  ? 

23.  A  q'ot  l  of  a  certain  sum  of  money  ;  R  ^ot  J  of  it 
and  C  ^otl  of'it.  Altog-ether  they  received  $270.  What 
was  the  sum  ? 

24.  I  of  A's  money  is  equal  to  j  of  B's.  How  much 
of  A's  is  all  B's,     How  much  of  B's  is  all  A's  ? 


DENOMINATE  NUMBERS. 

METRIC  SYSTEM. 

93.  The   metric   system   of  weights  and   measures  is 

used  by  nearly  al!  the  civilized  nations  of  the  world,  except 
Great  Britain,  Janada  and  the  United  States.  The  system 
has,  however,  >een  Ier^\  iZed  in  these  countries,  and  is 
destined  before  long"  to  comj  into  general  use. 

94.  When  WJ  ^.I-h  l'  measure  a  quantity,  such  as 
kngth,  surf:::^,  voium  ,  \v  *ght,  \  lue,  heat,  etc.,  we  do 
so  by  findm  ,•  how  mar.y  times  it  contains  some  kno7vn 
quantity  of  the  \2  kind.  This  known  quantity  is  called 
the  unit  of  measure. 

95.  In  the  metric  system,  the  unit  of  measure  for 
lengths  is  the  Meter,  and  from  it  the  units  of  measure  for 
surface,  vc>iume,  capacity  and  weight  are  derived.  The 
length  of  the  ?neter\s  39.3704  +  inches. 

The  Icntrth  oi  the  meter  was  intended  to  be  one  ten-millionth  of 
the  distance  from  the  equator  to  the  pole;  but,  owing  to  a  sligfht 
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on  the  part  of  the  French  scientists  who  made  the  mejtstir*- 
menis,  10,001,887  standard  meters  arc  contained  in  the  distance 
which  was  intended  to  contain  10,000,000. 

96,  The  unit  of  measure  for  surfaces  is  the  square  meter 
— a  square,  each  side  of  which  is  I  meter  lony. 

9T.  The  unit  of  measure  for  vi^lume  is  the  mfyic  meter — 
a.  cube,  each  of  whose  six  plane  surfaces  is  I  square  meter. 

98.  The  unit  of  measure  fc^r  capacity  is  the  liter  (pro- 
nounced iceter) — a  cube,  each  edj^-^e  oi  vvhicii  is  one-tenth 
of  a  meter  in  leng'th. 

99.  The  unit  of  measure  for  weiiii^ht  is  the  ,S!;ram — the 
weii^^ht,  at  its  greatest  density,  oS.  a  body  oi  water  equal 
In  volume  to  a  cube,  each  edye  of  which  is  tlie  hundredth 
part  of  a  meter. 

100.  From  these  units <f  measure  all  other  denominations 
are  formed  by  multiplying;'  or  dividinij;^  by  10,  100  or  1000. 

Deci   means  j'^.  Di'ka    iiu'ai?s  10. 

Centi       "      yli^.  Hckto       "       100. 

MUli       ••      Tj'a-,.  Kilo  "       1000. 

Myria        '*       10000. 
Thus,  decimeter  means  -^j^  of  a  meter  ;  dekameter  means 
10    meters;    centimeter,    -^J^    of   a    neter;     hektometer,    lUO 
ineters;  millimeter ^  -j^^^j^^^  of  a  meter ;  kilometer^  1000  meters. 


101. 

10  Millimeters' 
10  Centimeters 
10  Decimeters 
10  Meters 
10  Dekameters 
10  Hektometers 
10  Kilometers 


MEASURES  OF  LENGTH. 


=  1  Centimeter    ('"' 
=  1  Decimeter  l'*°'> 

=  1  Meter  '">» 

=  1  Dekameter 'r»m) 

=  1  Hektometer  <ti™> 

^-  1  A'ilomttfr^^''^^ 


=  .01  of  a  meter. 
=  .1  of  a  meter, 
=  3'.>.37  -f  inches, 
=  10       meters. 
=  100  •« 

=  1000        •♦ 
=  10000       '* 


=  1  Myriameter  <'*"'> 

102.  The  meter,  centimeter,  ?ni/limeter  and  kilometer  are 
the  measures  in  most  common  use. 

103.  Any  leni^'th  g-iven  in    one    denomination  may  b« 
expressed  in  any  other  denomination  simply  by  moving  thw 
decimal  point  to    the  right  or  left.     Thus  :    H295034"'°>  \a 
829503.4'='",   or  82950.34'^'",  or  8295.034",   or  829.5084^, 
or  82.95034"'",  or  8.295034 '''".      It  can  also  be  written  8 

QHm  Q  Dm  Km  gem  ^mm 
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I 

( 

,    t 

.1;  i  : 

i:  i  ,f  : 
,  iii    ^  ^ 


T^e  cut  shows  exactly  t*(v  of  a  meter.  Let  it  be  used  by 
the  class  to  prepare  a  meter-stick,  with  proper  sub-divisions, 
for  practical  measurements;  also  blocks  to  represent  the 
cubic  centimeter  and  liter  (cubic  decimeter).  This  cubic 
centimeter  block  shows  the  bulk  of  water  'vhich,  at  1  dej^rees 
Centig-rade  (4"  C.)  weighs  1  jt^ram. 

If  a  vessel,  perfectly  full  of  cold  water,  be  placed  in  a 
tin  pan  or  other  ein[ity  vessel,  and  a  cubic  block,  each  ed_i;'e 
of  which  is  i^o  of  a  meter  lon^,  be  sunk  in  the  water,  one  liter 
of  water  will  run  over  into  the  empty  vessel.  This  liter  of 
•vater  weighs  ll^OO  grains. 

104.  Oral. 

1.  What  is  the  length  and  breadth  of  your  book  in  centi- 
meters?    Its  thii^kness  in  millimeters? 

2.  What  is  the  length  of  ytnir  desk  in  meters  and  centi- 
meters ?     Also  the  height  and  width  of  the  di>or? 

3.  Find  the  length,  breadth  and  height  of  the  school 
room  in  meters  and  ct'iitimeters  ?     AUo  your  <>wii  hriglu  ? 

4.  How  many  meters  in  a  kilometer?  How  many  centi- 
meters ? 

105.  Before  addini^''  or  subtractini^  quantities  we 
must  first  express  them  in  tlie  same  denomination 
or  u/iiV  of  measure.     Thus  : 

Add25'J™,    7G' 
Meters. 

2.5 
76 
.086 
18000 
1.95 


1 

j^ 


0 

3 

I?  [] 


a 

n 


0) 

1 


o 

n 
ro 

3 

5' 
5! 


.-., 


Example  G4. 
196"" 


86^ 


18^-  and  IL 


§■1 


a  Hi 

ft  _ 

2  £ 


18080.536™- 


Em  5 

s  to 
re  '^  ■ 


EXERCISE  LI. 

Find  the  value  of  the  following'  expressions  in 
meters  or  in  dollars  : 

1 .  21"^  +  935'='«  +  25<^™  +  2^  +  679™'° 

2.  712™  +712'^™  +712*=™  +712™™  -»-712^™ 

3.  19.41^™  +  194. 1^™  +  1941™  +7.235™  +72.35*'™  + 
728.6°™  +7235™™ 

4.  16.37™ +9.276^™ +  500"  +6.388™  +745^  +2^''«» 
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5.  $17.0/) +  $200  +  86   cents  +  $3.145  + cents  2.'56  + 
$.765 +  $19. 

6.  ($2r).60  +  $9.115-$18.75)x9. 

7.  (21.3'" +95.05'" +130'")  X  12. 

8.  ( t"'"  +  73-4"'  +  8 .  74'"  +  86""' )  x  24, 

9.  8067"'  --286.45'" 

10.  3. 17^'" -486.251'" 

11.  9.93^^'"- (5684.2'^  +766.5°-- +  1925.88™) 

1 2.  192'^"'  +  84 .377 ''"^  +  9.8864^^'"  -  277^^'" 

13.  {1.30S4^^"'  +  13.084"'"+  130.84^^'°  +  1308. "f'  + 
ISOst'J^'jxHt. 

14.  117.11'"  +25. 

15.  (72.4"  X  5 +  103.5'^  X  6) +  5. 

16.  A  lady  hoiii^Hit  7.4'"  of  lustre,  6.1"^  of  sero-e,  13.1" 
of  cotton  and  75  ""  of  silk.     How  many  meters  did  she  buv.' 

17.  A  dinini;-  table  which  was  6.75'"  lon<r  had  3  boards 
each  36'"'  wide  inserted  into  it.  What  was  the  lenj'-th  of 
the  table  then  ? 

18.  A  post  which  is  4.125"^  long-  is  1.16'"  under 
ground.     What  is  the  length  of  the  part  above  ground  ? 

19.  In  a  certain  garden  fence  there  are  12  panels,  each 
panel  has  5  planks  and  each  plank  is  5.315'"  long.  What 
is  the  total  length  of  plank? 

20.  if  the  length  of  the  school-room  is  8""  and  the 
breadth  5.435"",  what  distance  would  you  walk  in  going 
around  the  room  '  7  times  ? 

21.  At  $1.25  per  meter,  what  is  the  cost  of  6.25'"  Cana- 
dian tweed  ? 

22.  What  is  the  value  of  13.40'"  of  cloth  when  17.60- 
cost  $25.52? 

23.  If  the  cost  of  a  railroad  ticket  to  travel  145^""  is 
$3.19,  what  must  be  paid  for  a  ticket  good  for  613^'"  ? 

24.  A  boy  w^ho  lives  930'"  from  the  post  office  goes  to 
mail  a  letter  and  returns.  How  many  steps  of  an  average 
length  of  62"=™  does  he  require  to  take  ? 

25.  From  a  piece  of  cloth  containing  28.60"  a  tailor 


rr 
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cut  off  8  pieces  :  the  first  of  2.72'"  ,  the  second  Or)*""  aid  the 
third  3.25"'-.      How  much  cloth  is  left? 

26.  How  many  suits  each  requirinj^  0.0.')'"  can  be  made 
from  a  web  of  broad-cloth  containinii;"  9()"'? 

27.  I  low  often  must  a  wheel  3.2"*  in  circumference 
revolve  in  g'oinij  H.HA^"'  ? 

28.  The  distance  between  two  railroad  stations  is 
68.54''^'",  and  the  distance  between  two  telejL^'raph  poles  is 
90'".  1  low  many  telegraph  poles  will  be  needed  between 
the  two  stations  ? 


SURFACE  MEASURES. 

106.  The  principal  //«//  of  surface  is  a  square  each  side 
of  which  is  one  meter  long-,  called  a  square  meter. 

Ten  pieces  of  cardl^oarcl,  each  ox\^  decimeter  square,  if  placed 
after  each  other  in  a  row  would  make  a  stiip  1  metir  long-  and  1 
decimeter  wide.  Ten  suc'h  strips  side  hv  side  would  .^ive  a  square 
IQdniQr  1'"  in  leng-th  and  10'""  or  I  ' '  in  breadth,  or  1  square  meter. 
Now  as  each  it.-ip  contains  10  square  decimeters  the  10  strips  must 
contain  IJ  X  10  or  100  square  decimeters.  Hence  1  square  meters 
100  jqnare  decimeters.  In  surface  n-easure  then  it  will  be  understood 
that  100  of  any  denomination  will  be  required  to  make  1  of  the  next 
higher. 

JOT,  1  sq.  millimeter 

100  sq  millimeters<<i"'™)  =1    '^  cenlif//eUr 

100  "  centimeters (i*^™*  =1   "  decimeter 

100  *'  decimeters<qd"')  =  1   **  meter 

100  "   meters'^'"-)  =1   "  dekameter 

100  •'  dekameters^qDni.)  ==l    "  hektometer 


=  .000001  ofasq.  meter. 
=  .0001  "     "         '♦ 

=  .01  "     *'         " 

=  1. 196  square  yards. 
=  100  square  meters. 

=  10000 


<( 


(( 


100  ♦*  hektometers'qHm.)  =  1  «  kihtneter<i^°')  =1000000 


tt 


it 


A  square  centimeter  showing-  square  millimeters. 

108.  In  measurin<^  land  the  square  dekameter, — a 
square  each  side  of  which  is  10'"  loni^,  is  called  anar  (pro- 
iJCinced  at'r),  and  the  squar^^  hektometer  each  side  of  which 
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is  100™  lonpf  is  called  a  hektar  (hektair).  The  square  meter 
is  called  a  centar  (centair). 

100centars<**»  =  l  ar**' 

100  ars  =  1  hektar"" 

109.  A  flat  surface,  enclosed  by  four  strai|[T;ht  lines, 
and  havin*;-  four  square  corners  or  rii^-ht  anjj^les,  is  called  a 
rectangle.     If  the  sides  are  all  equal  it  is  called  a  square. 

110.  Oral. 

(The  teacher  should  see  that  the  pupil  actually  Jofs  the  work 
sug-j^ested). 

1.  Draw  on  the  board  a  square  meter.  Divide  each  vertical  side 
by  points  into  10  equal  parts,  or  clecinictiMs.  Join  the  two  points 
nearest  the  lower  side  o(  the  meter,  then  the  next  two  antl  so  on. 
How  many  decimeters  lonj^  and  wide  is  the  tirst  strip  thus  tornu-il  ? 
10*'"'  lontc,  1'''"  wide.  Divide  each  lonuf  sidi'  of  this  strip  into  lOecjuai 
parts  or  into  decimeters.  Join  the  points  directly  oppt)sile  each  iitlier. 
How  many  squares,  or  square  di^-imeters,  are  there  in  this  strip? 
How  many  such  strips  in  the  meter?  How  many  square  decimeters 
in  a  sipiare  surface  each  side  o'l  which  is  10 ''"' lonj;- ?  In  a  square 
each  side  of  which  is  5''"'  long?     U^'"  ?  4^'"?  7^'"^?  3""? 

2.  Draw  on  the  board  a  rectang-ular  figure  7*^"'  long  and  S***"  wide. 
Divide  each  side  by  points  into  parts  each  one  decimeter  long.  Ji>in 
the  points  directly  opposite  each  other.  How  many  square  deci- 
meters are  there?  What  must  }'ou  do  with  the  numbers  representing 
the  length  and  breadth  of  your  figure  to  get  21  ? 

3.  In  a  hall  20™  long  and  10""  wide  how  many  square  mats,  each 
1  meter  square,  would  you  require  to  place  one  after  the  other  to 
make  a  strip  the  length  of  the  hall?  To  make  two  strips  ?  ii  ?  4? 
5?  (5?  7?  8?  y?  Tt>  cover  the  whole  floor  ?  How  many  square 
meters  of  carpet  would  cover  that  floor? 

4.  How  many  square  meters  in  the  ceiling  of  the  above-mentioned 
hall  ?  In  one  side  wall,  if  it  is  ">"»  high  ?  In  one  end  wall?  In  the 
four  walls  ?     In  the  whole  interior  surface  of  the  hall? 

5.  How  many  square  meters  in  a  rectang-ular  garden-plot  12™ 
iong-  and  10™  wide  ? 

6.  What  is  the  breadth  of  a  rectang-ular  flower-bed  12  meters 
long,  containing  120  square  meters?  When  the  breadth  is  10^^  wha*" 
is  the  length  ?  The  length  of  another  is  U'"  and  area  G3'J"».  What  iy 
the  breadth  ? 


EXERCISE   Lll. 

1.  A  room  4"  long^  and  3"  wide  contains  how  manjf 
square  decimeters  ? 
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2.  How  many  square   meters   in  a  room   5.15"  long 
4.4"  wide? 

3.  What  would  it  cost  to  put  oil-cloth  on  the  floor  of 
a  room  5'"  long-  and  4™  wide  at  $1.50  per  square  meter  ? 

4.  What  would  it  cost  to  silver  a  mirror  1.4'"  long 
and  1'"  wide  at  j\j  of  a  cent  per  square  centimeter  ? 

5.  How  many  square  meters  in  a  web  of  carpet  80" 
long"  and  .ST)™  wide? 

6.  A  room  which  is  G.ll'"  long  and  4.5"' wide  con- 
tains how  many  square  meters  ? 

7.  A  room    which    is  G.ll'"  long   contains  27.495'^™. 
What  is  its  breadth  ? 

8.  A  room  which  contains  19.712'''"  has  a  breadth  of 
3.85'".      What  Is  its  length? 

9.  In  H().4'''"  how  many  square  centimeters? 

10.  In  2H7G59'"""' how  many  square  meters?  Square 
kilometers  ? 

1  1.  Make  a  rectangular  diagram  5''"'  long  and  3""*  wide. 
Divide  it  up  so  as  to  show  that  the  product  Oi  its  length 
and  breadth  equals  the  number  of  square  centimeters  it 
contains. 

12.  A  walk  120'Mong  contains  218. 4'^'".  What  is  its 
breadth  ? 

13.  In  a  field  500"*  long  and  400"'  wide  contains  how 
many  cemars  ?     How  many  ars  ?     Hektars  ? 

14.  From  a  farm  of  80"*  a  piece  containing  4^*  56*  is 
sold.  What  is  the  value  of  the  remainder  at  $30  per 
hektar? 

15.  A  field  containing  4"*,  which  cost  $950,  was 
divided  into  lots  HO'"  long  and  25'"  wide.  The  lots  were 
sold  at  $05  each.      What  was  the  gain  ? 


MEASURES  OF  VOLUME. 


111.  Oral. 


How  many  blocks,  each  1  decimeter  long',  1  decimeter  wide  and 
1  decimeter  thick,  would  it  be  necessary  to  place  one  after  another 
to  make  a  row  1  meter  long-?  10.  How  many  of  these  rows  would 
have  to  be  placed  side  by  side  to  muke  a  width  of  1  meter?  10. 
How  many  of  the  blocks  (cubic  decimeters)  'A'ouid  be  in  the  10  rows? 
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100.  What  would  be  the  leng^th  ct  the  space  covered?  1  meter. 
The  breadth?  1  meter.  How  ma:>y  cubic  decimeter  blocks  would 
make  one  layer  over  a  square  meler  ?  100.  How  many  would  make 
two  layers?  200.  Three  layers?  Four?  Five?  Six?  Seven? 
Eig^ht?  Nine?  Ten?  1000.  What  is  the  height  of  on.3  layer?  1 
decimeter.  Of  two?  Thrco  ?  Five?  Ten?  10  decimeters  or  1 
meter.  What  is  the  length  of  the  pile  of  blocks  ?  1  mt  ter.  The 
breadth?  1  meter.  The  hcigb.t?  1  meter.  What  is  the  form  of  the 
pile?  A  cube.  What  would  m>u  call  the  pile  ?  A  cubic  meter.  How 
mativ  cubic  decimeters  in  a  pile  which  is  10*^™  long,  10**™  wide  and 
lOtin'high  ?  10  X  10  X  10  or  1000  cubic  decimeters. 

Hence  in  measures  of  volume  1000  of  any  denomination  is  re- 
quired to  make  1  of  the  next  higher. 

112. 


1000  cu.millimeters(«"""»)  =  lcu.centimeter<™<^'  =  . 000001  of  a  cu.  meter 

=  1  cu.  decinieter«="  '*'"  =  .001  ** 

=  1  cu.  mi'ter*''""". 


1000  cu.  centimeters 
1000  cu.  decimeters 


113.  In  measuriiiijf  wood  the  cubic    meter  is    called  a 
.r/^r*"'*  (pronounced  stair). 


1  cubic  centimeter  is  the  contents  of!  milliliter  of  water 
which  weighs  one  gram. 

114.  A  rectarii^^uiar  solid  whose  lerii^-th,  breadth  and 
thickness  are  equal  to  each  other  is  called  a  c'ul>e. 

115.  P'rom  the  last  oral  exercise  it  is  evident  that  when 
the  leng-th,  breadth  and  thickness  of  a  cube  or  other  rec- 
tangular solid  are  g^iven  in  the  same  unit  of  length,  the 
product  of  these  three  numbers  will  be  its  volume  in  cul>ic 
units  oi  the  same  name. 

It6.  Oral. 

1.   How  many  cubic  decimeters  in  a  block  of  ice  10'*""  long,  10'^"> 
wide  and  10'"'  thick?     In  a  block  10^«  long,  r)"*™  wide  and  3^'"  thick? 

2.  A  cellar  IS"*  long,  10™  wide  and  3'"  deep  would  hold  how 
many  cubic  meters? 

3.  How  many  cubic  meters  of  air  in  a  room  6™  »ng,  6"  wide 
and  3'"  high  ? 
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4.  A  room  G"'  long-  and  i>"  wide  contains  00""'"  of  air.  What  is 
its  hoij^ht  ?  Another  wJiich  contains  14U""'is7'"  long- and  4"' hig-h. 
What  is  its  widlli  ? 

5.  What  must  be  the  length  of  a  block  5*^'"  wide  and  4^'"  thick  to 
contain  400"^"  'i'"  ? 


EXERCISE  LIII. 

1.  In  R.).4:'^"'"  how  m.'inv  cubic  centimeters? 

2.  Reduce  1  !.().}  "'"  to  cubic  niiilimeters. 

3.  Express  ysi-^yf^K)  "  """  in  ctibic  meters. 

4.  Mow  many  cubic  centimeters  in  a  bar  of  iron  12™ 
long-,  5^='"  wide  and  2''""  ih'ick? 

^  5.    In  a  stickof  timber 8.2'"  lonc^,  .-^25'"  broad  and  .412'" 
thick,  tiiere  are  how  many  cubic  meters.'* 

6.  1'"""  is  how  many  times  as  iarj^'e  as  l""*'"^? 

7.  A  bin  T) "  Ion-,'-,  4.  I'"  wide  and  2'"  hi^h,  would  con- 
tain how  many  cubic  meters  of  coal  ?  How  many  sters  of 
wood  ? 

8.  In  a  school-rcH>:n  9.5">  long-,  7.2'"  w-de  and  8.2'" 
high  there  are  42  pupils.  How  many  cubic  meters  of  air 
are  there  to  eacii  pupil  r* 

9.  How  many  cubic  meters  of  air  does  your  school- 
room contain?  How  manv  cubic  meters  does  it  allow  for 
each  pupil  present  to-day  ? 

10.  How  many  cubic  meters  of  earth  must  be  removed 
in  digging  a  cellar  10.20"^  h^ng,  7.2'"  wide  and  2.()"'  deep? 

iU  What  is  the  cost  of  digging  a  cellar  8'"  x  6'"  x  2.25"^ 
at  lo  cents  per  cubic  meter? 

12.  In  a  pile  of  wood  lIV'^  long  and  2.5'"  wide  and  2"^ 
hiirh  there  are  how  manv  cubic  meters  or  sters  ? 

13  What  is  the  height  of  a  room  9'"  long  and  G.5™ 
wide  which  contains  284'"'"  of  air? 

14.  What  is  the  length  cM'a  pile  of  wood  4.1™  wide  and 
8.1'"  high  which  contains  264.8G8  ^-^ 

15.  What  is  the  value  of  a  pile  of  wood  5.4™  long,  2.0'^ 
wide  and  1.5'"  high,  at  $1  50  per  ster  ? 

HEASURES  OF  CAPACITY. 

117.  In  measuring  liquids,  qrain,  etc.,  the  cubic  de- 
cimeter is  called  a  /t/er. 
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118.  1^  millilitors*'"" 
10  CLMuiliteis 
10  ik'ciiiters 
lOlitors 
10  dekaliters 
10  hektoliters 


1  centiliter '') 
1  dccilitert"^" 

1  liter' 

1  dekaliter'l^') 
■■  1  kiloliter(Ki) 


=  .01  of  a  liter. 

=  10      liters. 

^100        " 

-  1000      "      =lcam. 


de- 


EXERCI5E  LIV. 

1.  In  18.4^'"  how  many  liters? 

2.  In  72.43'  how  many  centiliters? 

3.  How  many  liters  oi  oil   will  a  tank   hold  wiiicli  is 
1.4'"  loni;  and  .H-"  broad  and  deep  ? 

4.  A   cistern,    each    sidj    o{  which   is  2l.H"'K)iii^  aiul 
whose  depth  is  (j.-V"  w  ill  iiold  how  '^any  kiloliters  oi  water. -^ 

5.  What    is    the   value    oi    a    puncheon    of    molasses 
containing"  l*^'  3'"  5' '  at  8  cents  per  liter  ? 

6.  A  tap  from  which  water  runs  at  the  rate  of  nO'  per 
minute  would  deliver  how  many  kiloliters  in  an  hour  ? 

7.  How   loni^   would   the   tap    mentioned   in   the   last 
question  be  in  emptyiniJf  ;i  cistern  4'"  square  and  2.5'"  deep  ? 

8.  What  is  the  value  oi  400'"'  of  suipliuric  acid  at  30 
cents  a  liter? 

9.  A  cask  of  oil  containinjjf  3.5  "  was  boui^ht   for  $10 
and  sold  at  4  cents  per  liter?      What  was  the  ^ain  ? 

10.  When  a  cask  oi  liquid  ammonia  containing"  3.65"^ 
tosts  $14G,  what  is  the  value  oi  *J.  15'  ? 

A1IEASURE5  OF  WEIGHT. 

119.  The  unit  oi  weii^'-ht  is  the  ,i:;rain  and  its  weight  is 
tlic  woij^ht  of  a  cubic  centimeter  oi  distilled  water  at  the 
teir.perature  oi  its  greatest  densit}',  4"  C 

120.  'r-^'^LE. 

10  inilliirrains  "'n  =  1  ctnti<^rom  fi)       -=.01  of  a  gram     ".15132  jjrains. 
lOcenligrams        —  1  dccitjrann '»•')     "=.1      " 

<-=  \  jrra.Ti  I  l)  — 

"■  1  dckapram(i'ir)  ==10 

-I  liektogram(H«)='100 

—  I  ii/o?^rfl>M;K,  )        —lOilO 

—  1  nuttxc  ton  ( T )       .  lUUOOfX) 


10  deci>,'iams 
10  grains 
lu  dekaKrurns 
10  heI:to^rams 
lOOO  kiloijrams 


"1.5432 
IT).  432 
jjrains  —  .;5.')273    ounces  a  v. 
-3.5273 
"         —2  20462        iOunua^T. 
-2204.02136        "  " 
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131.  Each  of  the  tables  may  be  written  and  used  in 
this  way : 

1000  milHfiTams 
100  centigrams 
10  decigrams 
10  grams 
100       " 
1000       " 

132.  A  liter  of  water  weighs  a  kilogram. 
123.  A  cubic  meter  of  water  weighs  a  metric  ton. 


=  1  gram 

=  1     " 

=  1     " 

=  1  dekagram. 

=  1  hektogram. 

=  1  kilogram. 


EXERCISE  LV. 

1.  Reduce  17.4^  to  grams. 

2.  Reduce  68.8*  to  centigrams. 

3.  In  sixty-three  million  grams  how  many  metric  tons? 

4.  What  would  a  barrel  of  sugar  weighing  132"«  be 
worth  at  2  cents  per  100*? 

5.  What  is  the  weight  of  water  in  a  rectangular  vessel 
76**  long,  SO**  wide  and  45*"  deep  ? 

6.  How  many  kilograms  does  784 . 6'  of  water  weigh  ? 

7.  Write  in  grams  :  6*«  7"«  4^«  9^  25'»«. 

8.  When   15.4''of  coal  is   equally  divided  among  50 
poor  people,  how  many  kilograms  does  each  get  ? 

9.  Find  the  weight  of  water  in  a  cistern  4 . 2"  long,  and 
8.6"  broad  and  deep. 

10.   What  must  be  paid  for  175"*  of  quinia  at  $0.80  per 
ff  ram  ? 

124.      EQUIVALENTS  IN  CANADIAN  MEASURES. 

1  meter  =39.374-i<i.,  or  about  1  yd.  3f  in. 

1  kilometer  =  .  62137  +  mi. ,  or  about  |  of  a  mile. 

1  square  meter   =  1.196  +  sq.  yd.,  or  about  lOJ  sq.  ft. 


lar 

1  hektar 

1  cubic  meter 

1  liter 

1  hektoliter 

1  gram 

1  kilogram 

1  metric  ton 


=  119.6 +  sq.  yd.,  or  about  4  sq.  rd. 
=  2.471  +  A.,'r  about  2A  A. 
=  1 .306  +  cu.    .  J.,  or  about  35 J  cu.  ft. 
=  .8804  4- imperial  quarts,  or  about  1^  pints. 
=  2.751  f  bushels,  or  .about  2  bu.  3  pks. 
=  15.432 +  grr.,  or  about  15^  gr. 
x:2.2046-f  lb.,  or  about  2jl  lb.  (avoirdupois). 
=  2204  6  + lb.,  or  about  it.  200  1b. 
lyd.=  .9144"»+.     l""- 1.0936  + yd. 
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It  will  sometimes  be  found  convenient  to  use  the  reciprocals  of 

H 
numbers.      They  are  found  thus:  1  qt.  =  ■ .  =1.136'. 


1  mi.=: 


.8804 

IKih  IHI 

-g2i3^  =  1.60935«-,  or  1.61*^.    1  bu.  =  g-^  =  .8685».+ 


EXAMINATION  PAPER.    NO.  ii. 

(Time,  1  Hour.    Value  or  Each  Question,  10.) 
1.  Express  in  meters  the  sum  of  SS*",  4.6*".   133' 


495—,  60.14" 

2.  From  the  sum  of  8. 62" +  41. 7*"  take  the  sum  of 
.0074''"  and  1.587". 

3.  When  8.15"  of  cloth  is  worth  $4.20  what  is  the 
value  of  85*"? 

4.  A  girl  who  lives  3.42"^  from  school  is  2. 7^^"  from 
the  post  office.  How  much  further  must  she  walk  for 
dinner  than  when  she  goes  to  mail  a  letter  ? 

5.  Simplify  (G .  85"  x  29)  -  (4 . 8^"^  +  32). 

6.  What  is  the  cost  of  preparing  a  blackboard  1 1 .  375" 
long  and  1 . 4"  wide  at  $0.12  per  square  meter  ? 

7.  A  grocer  bought  a  ham  weighing  8.5^  for  $1.70 
and  is  selling  it  at  a  rate  which  will  give  him  a  profit  of 
$0 .  68  on  the  whole.     What  must  I  pay  him  for  1 .  75''«=  ? 

8.  How  do  you  subtract  one  vulgar  fraction  from 
another  ? 

9.  Give  In  meters  the  length  of  the  longest  panel 
which  can  be  used  in  fencing  a  field  4151"  long  and  1066™ 
wide,  all  the  panels  to  be  of  equal  length. 

10.   If  your  garden  contains  893.75"'"  and  your  neigh- 
bor's 769.25'>",  how  many  ars  arc  in  both? 

EXAniNATION  PAPER.    No.  la. 

(Time,  One  Hour.     Value  of  Each  Qikstion,  10). 

1.  Give  the  weight  in  grains  of  a  gram^  a  decigram 
and  a  milligram,  and  the  weight  in  pounds  of  a  kilogram 
and  of  a  metric  ton. 

2.  Taking  the  weight  of  1  liter  of  air  to  be  1.298', 
what  is  th«i  weight  of  1'""*  of  air? 
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3.  Simplify  (72.15'"  +  19.89'"-48.76G"')-r77. 

4.  Give  an  example  of  your  method  of  findinf;-  the 
G.  C.  M.  of  two  numbers.      Usi  numbers  larg'er  than  100. 

5.  What  weiifht  of  air  and  what  \\  cii^-ht  of  water  will 
a  vessel  ^  of  a  meter  in  length  and  [  of  a  meter  in  widt'.i 
and  h  i^'-ht  liold  ? 

6.  What  is  the  value  of  a  pile  of  wood  20;V"  long,  3.8"^ 
wide  and  2 .  ;V"  hiyh  at  50  cents  per  ster  ? 

7.  A  man  boui^^ht  a  farm  containing-  HO-^"  of  land  for 
$2100.  He  sold  one  field  100"'  loni,'-  a'lid  ;:00"'  wide  for 
$G()0  and  the  remainder  at  cost.      What  \\  as  the  gain  .-' 

8.  What  will  2.0'^^'   if  opium  cost  at  H  cents  per  gram  ? 

9.  What  is  the  value  of  2.25"'  of  petroleum  at  $.0825 
per  liter? 

10.   What  does  a  barrel  of  flour  weigh  in  kilograms? 

EXAMINATION  PAPER.     No.  13. 

(Time,  One  Hour.     Valle  of  Each  Qiestion,  10). 

1.  20  soldiers  are  digging  a  trench  which  they  can 
fini.  h  in  12  days.  After  they  have  been  engaged  in  the 
work  4  days  the  engineer  receives  orders  to  have  the  work 
dene  in  5  days  more.  How  many  more  men  must  be 
employed  ? 

2.  At  the  rate  of  8^*"  an  hour  how  long  will  it  take  a 
boy  to  walk  11000'"? 

3.  Draw  on  your  paper  a  diagram  which  is  5""  square. 
How  many  sq.  centimeters  does  it  contain?  Sq.  milli- 
meters ? 

4.  How  manv  liters  of  oats  can  be  put  into  a  bin  G" 
long,  8.5"'  wide  and  2.7'"  deep? 

5.  What  is  the  value  of  J  of  1]  of  4'''^  of  potash  when 
750'^  can  be  purchased  for  G  cents  ? 

6.  How  would  you  find  the  average  of  several  num- 
bers ? 

7.  How  many  meters  of  fence  will  it  take  to  enclose  a 
field  4''"'  long  and  8'""  wide  ? 

8.  How  many  ars  in  a  field  150"'  long  and  80"'  wide? 
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9.  Iron  is  about  7.8  times  as  heavy  as  the  same  bulk 
of  water.  What  is  the  weij^'^ht  of  a  bar  b"*  lon^,  5"**  wide 
and  4'"'  thick  ? 

10.   PVom  a  farm  containing;-  100''*  there  was  sold  64'^' 
85'.     What  is  the  value  of  the  remainder  at  $G5  a  hcktar? 


:an 
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MEASURES  OF  LENGTH. 


125. 


12  inches  (in.)=l  foot  (ft.) 
3    feet  =1  yard  (yd.) 

5^  yards  =1  rod  or  polo  (rd.) 

40    rods  =1  furloDi^  (*"'"•) 

8    furlong^s     =1  mile  (mi.) 

1  mi.  =  820  rd.  =  1700  yd.  =  52HO  ft.  -  68800  in. 

The  Ano/,  a  nautical  mile,  is  6086.7  feet. 

A  fathom  is  6  feet. 

Tiie  handy  a  term  used  in  measurini^  horses,  is  equal  to^ 
4  inches. 

A  span  =  ^  inches,  -a  common  cubit  =  18  inches  and  a  sncred 
<^/^zV  =  21.888  inches. 


ire. 
li- 
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SURFACE  MEASURES. 

J26.  ^^^  square  inches  (sq.  in.)=l  square  foot  (sq.  ft.) 
9  "     feet  =1        "        yard  (sq.  yd.) 

30^       '•     yards  =1       '*       rod  (sq.  rd.) 

160         '♦     rods  =1  acre  (A.) 

640  acres  =  1  square  mile  (sq.  mi.) 

1  sq.  mi.=*540  A. =102400  sq.  rd.=3U'.)7600  sq.  yd.=27H78400  sq. 
ft.=4014 180600  sq.  in. 

Land  surveyors  use  a  chain  22  yards  long",  divided  into 
100  equal  parts  called  links.     A  link  is  7.92  in. 

10000  square  links    =^1  square  chain  (sq.  ch.) 
10       **       chains  =  l  acre. 
An  engineer's  chain  is    100  feet  long-  and   consists  of  100  linku 
Shinj^ling,    roofing^,    etc.,    are   commonly   estimated    by    the   square. 
Each  side  of  the  square   is  10  feet  long,  containing  100  sq.  ft. 
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ilEASURES  OF  VOLUME. 

Jj2T«  1728  cubic  inches^l  cubic  foot  (cu.  ft.) 

27      ••     feet      =1      "     yard  (cu.  yd.) 

A  pile  8  ft.  long-,  4  ft.  wide  and  4  ft.  high,  equal  to  128 
cu.  ft.,  is  called  a  cord.  The  cord  is  used  in  measuring 
firewood  and  rough  stone,  h.  perch  of  stone  or  masonry  is 
24J  cu.  ft. 

MEASURES  OF  CAPACITY. 

128.  This  measure  is  used  in  measuring  oil,  molasses, 
milk,  water  and  other  liquids,  and  such  articles  as  grain, 
roots,  fruit,  salt,  etc. 

2pints(pt.)=l  quart  (qt.) 
4  quarts      =1  g-allon  (g'al.) 
2  g-allons    =1  peck  (pk.) 
4  pecks       =1  bushel  (bu.) 

The  legal,  or  "Imperial  "  bushel  of  Canada  contains  8 
Imperial  gallons,  and  1  Imperial  gallon  is  equal  to  277.274 
cubic  inches.  The  United  States  liquid  gallon  contains 
231  cubic  inches. 

129.  The  ''Weights  and  Measures"  Act  of  the 
Canadian  Parliament  of  1878  fixed  the  number  of  pounds 
to  the  bushel  of  each  article  named  below  as  follows  : 


Oats 34  lb. 

Barley 48  lb. 

Buckwheat    ...48  1b. 
Timothy  Seed.  .48  lb. 


Flaxseed 50  1b. 

Corn 50  lb. 

Rye 50  1b. 

Wheat 00  lb. 


Beans 00  lb. 

Feas ...00  1b. 

Clover  Seed  . .  .00  lb. 
Potatoes 601b. 


MEASURES  OF  WEIGHT. 

(Avoirdupois  Weight). 


130. 


16  drams  (dr.)  =1  ounce  (oz.) 

16  ounces  =1  pound  (lb.) 

100  pounds  =  1  humlred  weight  (cwt.) 

20  hundred  weight  =  1  ton. 
A  long- ton  =2'24l)  lbs. 

1  T.  =  20  cwt.  =  2000  lb.  =  32000  oz.  =  51 2000  dr. 
Everything  except  precious  metals,  jewels  and  medicines 
is  weighed  by  Avoirdupois  weight. 
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TROY  OR  JEWELLERS'  WEIGHT. 

24  grains  (gfr  )      ^1  pennyweight  (dwt.) 
20  pennyweights  ^1  ounce  (oz.) 
12  ounces  =1  pound  (lb.) 


APOTHECARIES  OR   DRUQOISTS*  WEIGHT. 


132. 


20  grains (gr).  =  1  scruple  (sc.  or  )  .) 
3  scruples      =1  dram  (dr.  or  3  .) 
8  drams  =  1  ounce  (oz.  or  §  .) 

12  ounces        =  1  pound  (lb.) 


Drug-s  are  bought  and  sold  by  avoirdupois  weight  although 
compounded  by  apothecaries  weijjlit.  The  latter  weight,  however, 
will  soon,  even  in  pharmacy,  give  way  to  avoirdupois  Weig'ht,  which 
in  turn  will  be  replaced  by  the  metric  system. 

1  lb.  avoirdupois  =  7000  grains. 

1  lb.  troy  or  apothecaries  =  57G0  grains. 


lb. 
lb. 
lb. 
lb. 


MEASURES  OF  TIHE. 

133*  ^*^  seconds(soc.)  =  1  minute  (min). 

GO  minutes  -    1  hour  (  hr.j 

24  hours  =  1  day  (da. ) 

7  days  =  1  week  (wk.) 

SC)^)  days  =  1  comtnon  \ear  (yr.) 

306  days  =  1  leap  \  oar. 

The  leap  years  are  those  whose  dates  are  exactly 
divisible  by  4,  except  in  the  case  of  even  hundreds  ;  hut 
these  to  be  leap  years  must  be  exactly  divisible  bv  4«'K). 
Thus  1900  will  not  be  a  leap  year,  but  1904  and  lioo'o  will. 

The  year  is  divided  into  12  months.  Four  o(  them 
have  80  days  each,  seven  have  81  days  each,  while  Febru- 
ary has  28  in  common  years  and  29  in  leap  years. 

Thirty  days  have  September, 

April,  June  and  November. 

All  the  rest  have  thirty-one 

Save  February,  twenty-eight  alone; 

But  leap-year,  coming  once  in  lour, 

Gives  February  one  day  more. 

The  civil  day  be^ifins  and  ends  at  midnii^^ht. 

The  earth  revolves  round  the  sun  in  865  da.  5  hr.  48 
min.  46  sec. 


i:     I. 
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134. 

12  .ir tides 
12  dozen 
12  jij-foss 
20  articles 
190  lbs.  of  flour 


MISCELLANEOUS  TABLE. 


—  1  dozrn. 

r;  1  j;toss. 

=  1  g^reat  j^ross. 

=  1  score. 

=  1  barrel. 


200  lbs.  pork  or  beef=lbarreL 

24  sheets  ot"  paper      =1  quire, 

20  qii.  oc  4^0  sheets   =  1  roam. 

2  re.'ims  =-1  bundle. 

2  buiid'es  =  1  bale. 
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ENGLISH   MONEY. 

4  fart hiii<.;'s( far.)  --  1  penny  (d.) 
12  penci"  =  1  siiillinj^-  (s.) 

20  siiilliiij;s  n  1  pt)und  (jC). 


F.'irthine;-s    are    ij-eneraily    written    as    a    fraction    of   a 
penny.     1,  2  or  8  farlliiiiys  are  written  jd,  ^d,j(i. 
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136.  Example  65. 


(4). 


7H.S12S 

(2). 

$7884 

28 

(3).     7884 .  28" 

219819 

2498 

.19 

2498.19 

618428 

r)lH4 

'28 

5184.28 

276827 

2768. 

27 

2763.27 

7214 

s<^ 

72. 

14 
16 

72.14 

17S9716 

17S97 

17897.16™ 

20 

100 

16 

16 

8 

40 

r<i         3         12 

TonB.       Cwt. 

Lbs. 

Oz. 

l>r. 

M.lej 

1. 

F.ir. 

P). 

Y.l«.        Ft.         In. 

78  M  8 

M     4 

..     2     .. 

8 

(5). 

7 

II 

3 

II 

8 

II  4  II  2  II  8 

24  M  9 

.  8 

.     1      ,. 

9 

2 

II 

4 

II 

9 

II  3  ,1  1   II  9 

51   M  8 

.  4 

.      2      M 

8 

6 

M 

1 

II 

8 

.1  4  II  2  M  8 

27  M  6 

.  8 

.  2  .. 

7 

2 

II 

7 

II 

6 

„  8  II  2  M  7 

7 

,  2 

.  1   .. 

4 

18 

II 

0 

II 

7 

1 

.1  2  II  1   .1  4 

176   ,.18 

,16 

,10      M 

4 

1,21  M  2  II  0 

i  =  1  ..  6 

18 

II 

0 

II 

1 

II  8  II  0  II  6 
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In  the  first  thrf»^  t>xampU»s  wc  fiiul  (hat  thr  abstract  numbers  and 
the  numbers  rcpresonling'  dollars  anil  meters  are  atiiled  in  exactly 
the  same  way. 

On  adding  the  first  column  we  g'et  SO.  Hut  as  10  in  this  column 
makes  1  in  the  next  to  the  lett  we  find  the  number  of  lO's  in  SO. 
There  are  3  lO's  and  6  over.  We  st-t  down  the  0  and  aild  the  '^ 
to  tlu*  next  cohmni.  The  sectind  coluiiui  };i\es  11,  which  bciiii;" 
divided  by  10  j^ives  1  and  1  over.  The  third  column  jjives  17  or  I 
and  7  over.  We  continue  the  process  to  the  end,  diviilinj^-  the  sum  of 
each  columti  by  10,  iieiuiisi:  lo  in  any  one  of  these  columns  n.akcs  i  in  tlu 
next  ta  the  left.  ' 

Whether  we  read  the  numbers  in  example  3  as  7'^"'  3""'  8'""  1'" 
2(im  j^uin  Qp  as  7384. 'J8  meters  the  adding-  is  done  in  exactly  the  same 
way. 

In  example  4  we  find  the  sum  cif  the  first  column  to  be  3fi  ilrams, 
Now  as  If)  dr.  make  1  oz.,  we  divide  by  If),  getting   '2  oz.  and   4  dr. 
over.     We  set  down  the  4  dr.  and  add  the  2  oz.  to  the  colunm  of 
ounces. 

On  adding  the  second  column  we  get  10  oz.,  which  is  less  than 
1  lb.,  as  there  are  16  oz.  in  1  lb.,  so  we  set  down  the  10  oz. 

On  adding  the  third  column  we  get  16  lbs.,  which,  being  less 
than  1  cwt.,  we  set  down. 

The  fourth  column  gfives  3ft  cwt.  We  divide  the  38  cwt.  by  20 
cwt.  in  1  ton  and  we  get  one  ton  atid  IH  cwt.  We  set  down  the  18 
cwt.  and  add  1  ton  to  the  next  column. 

In  the  next  example  the  sum  of  the  first  column  is  36  inches.  As 
12  of  this  column  make  1  in  the  next,  or  12  inches  make  1  fi)ot,  we 
divide  by  12,  setting-  down  what  is  over.  In  the  second  column  we 
divide  by  3  the  number  of  feet  in  1  yard  and  set  down  the  remainder 
2.  The  sum  of  the  third  column  we  divide  by  a^  and  get  a  remainder 
of  2^.  The  sum  of  the  fourth  column  we  divide  by  40,  and  the  sum 
of  the  fifth  column  we  divide  by  8. 

The  ^  yard  is  equal  to  1  ft.  6  in.  and  we  add  it  to  the  2  yds.  2  ft. 
0  inches  as  such.     This  gives  3  yds.  0  ft.  (>  in. 


137. 


ADDITION. 
EXERCISE  LVI. 


(!)• 

(2). 

tOBH.         cwt.              lb.               Oft. 

*.             8.             I>. 

17  11  13  M  64  n  12 

10  r,    14   n      6 

9  M  15  It    8  II    8 

9  M  15  ..    7} 

5  n  40  «i  15 

8  m    6  ..    9 

25  II    0  11  38  ..    4 

60  M  19  M  llf 

(3). 


miUs.    fur.  po.  vdH.      ft.  in. 

3  II  5  I.  85  .,3  M  2  M  11 

20  u  4  ..  18  n  4  M  0  M  10 

7  I.  39  M  0  n  1  „  5 

17  .1  0  ..  0  M  2  ,.  2  „  9 


p^ 
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(4). 


(5). 


(6). 


I 


I  ■ 


bn.   pv  f%\.     at.  pt: 

18..  3  ..  1  n2M  1 

24  .1  2  ..  0  ..  8  ..  0 

40  .,  0  ..  1  ..  0  ..  1 

27  ..  2  .,  1  „  2  M  1 


d»v«.   h*iir4.   min.   ««>■.  A.     M].  rd,  iq  \ 'I,  Rq.  ft.  vq.  In. 

137..  16..  10..  42  110..  75  ..  2H  ..  h  „  112 

75  ..  20  ..  27  ..  15  6H  ..  100  ..  20  ..  7  ..  58 

7  ..  10  M  55  ..  48  902  ..  155  ..  2U  ..  i  -.140 

40  ..  9  M  aO  ..  HO  HS  n    70  ..  1  5  n  5  ..  »3 


7.  Find  the  sum  of  17  A.  95  sq.  rd.  15  sq.  yd.  1:55 
sq.  in.;  IU)2  A.  45  sq.  rd.  4  sq.  ft.  GO  sq.  in.;  and  1(J  A. 
105  sq.  rd.  25  sq.  yd.  8  sq.  ft. 

8.  Add  175'",  11.52'",  HO.  I"",  753"",  and  235'". 

9.  Add  30  tons,  17  cvvt.;  1  ton  15  cut.  80  lb.;  19 
cwt.  9i;ib.  Itoz.;  55  lb.  1 1  oz.  13  dr.;  3  tons  75  lb.  9  oz.  12  dr. 

10.  Add  49  tu.  yd.  15  cu.  ft.  ()12  cu.  in.  ;  17  cu.  It. 
600  cu.  in.;  841  cu.  yd.  G75  cu.  in.;  53  cu.  yd.  4  cu.  ft. 
764  cu.  in.;  99  cu.  ft.  1315  cu.  in. 

Ni^TFv.  —  Lt't  the  U'acher  place  on  the  hoard  at  least  20  questions 
similar  to  the  Ibreg-oiiig^. 

MULTIPLICATION. 

138.  Ex.AMPLK  OG.  Multiply  the  kiloi,^rams  and  also  the 
tons,  etc.,  g"iven  below  by  29. 

tnim.        cwt.        11'.  cz.         (ir. 

7849.G5''«  78  ..  4  „  9  ..  G  ..   5 

29  29 


22G7  ..   18  ..  72 


1 


70G4G85 
15G9930         

227G39T85^ 

When  5  dr.  are  multiplied  by  29  we  g-et  145  ar.  which  we  divide 
by  16  dr.  in  1  oz.  This  gives  us  9  oz.  and  1  dr.  We  set  down  the  I 
dr.  Then  6  oz.  X  29  +  9  oz.  =  183  oz.  183  oz.  ^1G-=11  lb.  7  oz.  Set 
downToz.  9  lb.  x29-fll  lb.=272  lb.  272  lb.-fl00r:2  cwt.  72  lb. 
4  cwt.  X  29 +  2  cwt.  =  118  cwt.  118  cwt.  4-20=5  tons  18  cwt.  78  tons 
x29  +  5  tons  =  2267  tons. 

EXERCISE  LVII. 

1.  Multiply  ^25  12s.  6d.  by  9. 

2.  Multiply  the  sum  of  £'S  ..  18s.  ..  7Jd.  and  ;^8  14s. 
4Jd.  by  24. 

3.  Multiply  the  sum  of  54.62'^,  846.4%  656"^'  by  12. 

4.  Multiply  35  A.  74  sq.  rd.  27  sq.  yd.  4  sq.  ft.   66  sq. 
in.  by  36. 
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5.  If  a  man  walks  4  mi.  5  fur.  35  rd.  each  morning  and 
evening"  for  a  week  what  distance  does  he  walk  ? 

6.  A  grocery  wagfon  contained  a  barrel  of  flour,  a  bushel 
of  barley,  1  peck  of  peas,  1^  bushel  of  potatoes,  5J^  lbs.  of 
tea,  H\  lbs.  of  sugar,  6  oz.  soda  and  4  oz.  pepper.  What 
weight  is  carried  by  another  wagon  which  carried  just  7 
times  this  weight  ? 

7.  A  boy  went  14  times  in  one  day  for  w'ater  to  a  spring" 
which  was  24  rd.  4  yd.  from  the  house,  and  he  carried  hi>nie 
2  gal.  1  pt.  each  time.  Wliat  distance  did  he  travel  and 
how  much  water  did  he  carry  ? 


139. 


SUBTRACTION. 


Example  07. 

408  .. 

228  M  1(U  „  27  ..  7  . 


|.  ru.         hi\.  vd.      Fq   ft.        K\.  in. 

0  M  2.i   II  0  .1     58 

85 


Ex.wiPi.E  08. 

Till.         (iir.            rd.  vd.          ft.  in. 

10      n      0       M           0  M      0  II       0  M      0 

7   .1  8   M  20  M  2  M   1  M  9 


179 


55   II 


179 


5'")   II 


27i..  7  II  117 
2  II     30 

9^ 


28   M   1 


2 

II 

4 

II 

18 

II 

2i.i 

1 
1 

M 
M 

II 

8 
0 

2 

II 

4 

1 1 

18 

II 

2   .1 

2 

9 

As  we  raiuiot  take  S.^  sq.  in.  from  M  sq.  in.  we  take  1  si|.  ft., 
which  is  equal  io  Hi  sq.  in.,  t'rotu  the  (i  sq.  ft.  ami  add  it  to  58  si],  in. 
Then  we  take  Hi3  sq.  in.  iVoni  202  sq.  in.  and  g^et  a  remainder  of  1  17 
sq.  in. 

Then  as  we  cannot  take  7  sq.  ft.  from  ;'  sq.  ft.  we  take  1  sq.  yd., 
or  9  sq.  ft.,  tri>m  the  25  sq.  yds.  and  add  it  to  the  o  sq.  ft.  Then  7 
sq.  yds.  from  14  sq.  yds.  leave  7  sq.  yds. 

Aga'iUy  as  we  cannot  take  27  sq.  yds.  from  21  sq.  yds.,  and  p.s 
there  are  no  sq.  rods  we  take  1  A.  or  100  sq.  rd.  from  the  40H  A. 
Then  we  take  one  of  these  sq.  rods,  or  '60.\  sq.  yds.,  and  add  them  to 
our  24  sq.  yds.,  and  we  subtract  27  sq.  yds.  from  54^  sq.  yds.  and 
get  27 J. 

Then  104  sq.  rds.  from  159  sq.  rds.  leave  55  sq.  rds.,  and  223  A. 
from  402  A.  leave  179  A. 

The  ^  sq.  yd.  is  equal  to  2  sq.  ft.  30  iii,,  which  we  add  to  the 
feet  and  inches  as  such. 


EXERCISE   LVIII. 

1.  A  man    who    had  $212.50  paid  a  bill  of  $136.75. 
How  much  money  had  he  left  ? 

2.  A    man    who    had    ;^'41    5s.    3id.    paid    a    bill    of 
;^22  7s.  Bjd.     How  much  money  had  he  left  ? 


I 


80 


COMPOUND     NUMBERS. 


■    " 


3.  A  man  who  had  to  dii,^  a  drain  10t.2.V"  lon.<;  ^ot 
60. IH"'  finished.      IIow  much  remained  to  be  done? 

4.  A  man  vho  had  to  di*;"  a  drain  104  yd.  2  ft.  ;")  in. 
lonq-  j^ot  ()()  yd.  1  ft.  8  in.  done.  How  much  remained  to 
be  done  ? 

5'    I'Vom  I  ton  take  H  cwt.  47  lb.  9  oz. 
d.    From  45  A.  120  sq.  rd.  take  82  A.  75  sq.  rd.  19  sq. 
1.  ft. 


yd. 


so 


7.  From  IV^'"  take  1899.27'". 

8.  From  20  bu.  1  pk.  1  ^^ai.  1  pt.  take  14  bu.  8  pk.  H  qt. 

9.  From  7  mi.  7  fur.  89  rd.  5  yd.  2  ft.  11  in.  take  H  mi. 
10.    ICxpress  in  words  any  difference  between  the  sub- 
traction of  cc»mpoun(!  and  of  ordinary  numbers. 


140. 


'! 


Example  09. 

pa 

-ts. 

26 

ton.    cwft.    lb. 

88  M  12  m  45  II 

78 

5 

20 

112  cwt. 

104 

8 

100 

845  IK 

78 

05 

52 

18 

16 

82 

18 

2r2'oz. 

208 

4"  2 

26  "13 

COMPOUND  DIVISION. 

tun.  owt.  lb.  or. 

Divide  88   m   12  n   45   n  4  into  20  equal 


or,. 


oz.  ton.    pwt.         lb. 

418  .1  4  II  82  II  8^-^ 


83  tons  Uividod  into  26 
equal  parts  ^ive  H  tons 
and  ')  tons  i>f  a  remainder. 
We  brin^^"  our  ri'Muiindcr, 
5  ions,  to  cwt.  by  nutlti- 
plyinj^-  by  20,  or  the  num- 
ber ot"  cwt.  in  I  ton,  and 
we  add  in  the  12  cwt. 
Our  .icxt  roinainder,  8  cwt. 
rr-HUl)  lb.,  .and  ^vhen  we 
add  the  45  lb.  wo  have 
J'4")  lb.  for  our  third  divi- 
dend. 

Thi*  remaindt'r  11)  lbs. 
=  13x  IGor  'JDS  oz.  After 
t!ie  4  oz.  are  ailded  we  ^.^t 
212  oz.,  our  !ai>t  dividend. 
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EXERCISE   LIX. 

1.  Divide  21  hr.  42  min.  30  sec.  into  6  equal  parts. 

2.  Divide  27  mi.  5  fur  28  rd.  2  yd.  2  ft.  10  in.  into 
12  equal  parts. 

3.  Divide  250  bu.  3  pk.  1  gal.  1  qt.  into  IB  equal  parts. 

4.  What  is  the  averag^e  number  oi  miles,  furlont^s, 
rods,  etc.,  travelled  each  hour  by  a  man  who  walked 
20  mi.  in  6  hours  ? 

5.  When  2  tons  10  cwt.  75  lb.  of  meal  is  divided 
equally  among"  85  poor  people,  what  is  the  share  of  each  ? 

6.  Divide  a  web  of  9G.485'"  of  cloth  into  15  equal 
parts. 

7.  What  distance  per  hour  would  a  man  require  vo 
walk  in  order  to  ^o  to  a  town  10  mi.  0  fur.  *2H  rd.  distant, 
and  return  in  7  hours  ? 

8.  If  ;£"280  5s.  9|d.  is  paid  for  97  tons  of  lead,  what 
is  the  price  of  1  ton  ? 

9.  451  tons  of  copper  ore  will  purchase  8008  tons,  i7 
cwt.  87  lb.  10  oz.  of  iron  ore.  How  much  iron  ore  will 
1  ton  of  copper  ore  purchase  ? 

10.   When  98  acres  produce   1800  bu.  3  pk.  1  ^ai.  3  qt. 
what  is  the  average  yield  per  acre  ? 

REDUCTION. 

141.  It  is  often  necessary  to  reduce  or  change  numbers 
from  one  name  or  denomination  to  another. 

Example  70.     Reduce  /]'2,7  13s.  8^*d.  to  farthings. 

To  reduce  jC/27  to  shilling's  we  muWi- 
piy  by  yO,  because  each  pouiKl  is  ecjuiil 
to  20  shiUings.  To  the  product  we  add 
the  IHs. 

To  bring"  the  553*.  to  pence  we  mul- 
tiply by  12,  because  each  .shilling  equals 
12  ponce.  We  add  in  the  8d.  To  bring 
the  pence  to  tarthings  we  multiply  by  4, 
as  Id.  =  4  far.     We  add  in  the  3  far. 


;C^7  18s.  8Jd. 
i.0 


558  shillings. 
12 

6644  pence. 
^4 

26579"  farthings. 


rr 


!:  i! 
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Example  71.     Reduce  26579  farthing-s  to  pounds,  etc. 

4 126579  far.  To  bring-  the  farthings  to  pence  we 

i~oiccT7 1  divide  by  4,  becauf  ?  4  far.  are  required 

lZ|bb44y  pence.  j^   j^^ke    id.     The    remainder   is   far- 

20|553s.  Sjd.  things.     To  bring-  pence  to  shillings  we 

r-nrj  1  o      Q3  %         divide   by  12,     because   r2d.  are  equal 

^Z/  los.o^cl.        j^j  only  Is.     The   remainder   is    pence. 

To  bring  shillings  to  pounds  we  divide  by  20,  because  20s.  make  £,\, 

The  remainder  is  shillings. 

Example  72.    In  17  T.  17  cwt.  46  lbs.  11  oz.  9  dr.,  how 
many  drams? 

17  T.  17  cwt.  46  lb.   11  oz.  9  dr. 
20 

Example  78.     In  9151161  dr.  how 

many  tons,  etc. 

10  9151161  dr. 
161571947  oz.  9  dr. 
100,85746  lb.  11  oz. 
20|857~cwt.  46  lb. 
~17T.17cwt.461bs.ll3z.9dr. 


857  cwt. 
100 

85746  lb. 
16 

214487 
35746 

571947  oz. 
16 

8481691 
671947 

9151161  dr. 

142.  Examples  71  and  78  are  of  ReduiHcn  Asi*ndini; 
70  and  72  are  of  Reduction  Descending, 

EXERCI-SE  LX. 

1.  Reduce  ;£'3  9s.  6jd.  to  farthing-s. 

2.  Reduce  ^'809  19s.   11  Jd.  to  farthings.     Prove. 

3.  Reduce  2000  far.  to  pounds,  etc. 

4.  Reduce  768005  far.  to  pounds,  etc. 

5.  Express  10000  pence  in  pounds,  etc.     Prove. 

6.  Express  ;£^968  18s.  in  pence.     Prove. 

7.  Bring-  15  cwt.  18  lb.  to  ounces.     Prove. 

8.  Bring-  3  T.  29  lbs.  to  drams. 

9.  Bring  14  T.  18  cwt.  96  lb.  14  oz.  12  dr.  to  drains. 

10.  In  17y  cwt.  how  many  ounces? 

11.  In  9  da.  16  hr.  48  m.  how  many  minutes  ?     Prove. 
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12.  How  many  pints  in  27  bu.  3  pk.  1  gfal.  3  qt.  ? 

13.  How  many  bushels,  etc.,  in  7363  pints?     Prove. 

14.  In  5  wk.  4  da.  21  hr.  how  many  seconds  ? 

16.  A  solar  year  is   305  da.   5   hr.   48  min.     46     sec 
How  many  seccMids  ? 

IG.    How  many  tons,  etc.,  in  100044  ounces?     Prove. 

17.  How  many   seconds   from  9  o'clock   Monday  to  16 
O  clock  the  followinir  Friday? 

18-    In  (517'"  how  many  centimeters? 

19.  How  many  tons,  etc.,  in  H007  lb.  12  oz.  10  dr.  ? 

20.  How  would  you  reduce  farthings  to  pounds? 

Example  74.     Express  in  inches  : 

in.  fir.        nl.  v(L       ft.         in., 

ISI  "  ()  "  35  '•  2  '•  .1  II  U 


302  fur. 
JO 


12115  rd. 


5! 


()0.- 


57. V 


t)0; 


J  /  < 


66031  vd.  1  ft.  Gin, 
3  ' 


199901  ft. 
12^ 

239HS05  in. 

Example  75.     How  many  acres  in  20067725  sq.  inches? 
144  20007725_sq.  in. 

"91139^^59  sq.  ft.  29  sq.  in. 


80}|  15484  sq.  yds.  3  sq.  ft. 
4^ 

121161930 

160|511^sq.  rd.  IJ*  =  26|  sq.  yd. 

3  A.  31  sq.  rd.  26{  sq.  yd.  3  sq.  ft.  29  sq.  in. 

]       M    ^    2       "       86      " 

9  A.  31  sq.  rd.  26    sq.  yd.  5  sq.  ft.  65  sq.  in. 


pp 


84 


COMPOUND     NUMBERS. 


I 


i 


EXERCISE  LXI. 

1.  Express  2898865  in.  in  miles,  etc. 

2.  Express  20  mi.  5  t'ur.  2  yds.  \n  inches. 

3.  Express    7'"^H.8'"*     in  millimeters. 

4.  Lxf'^ss  9()012'<  in  kilo<j^rams. 

5.  In  17280  g'rains  how  many  pounds  troy  ? 

6.  In  28000  grains  how  many  pounds  troy  ?     Apothe- 
car'cs?     Avoirdupois? 

7.  How  many  seconds  from  21  o'clock  on  the  first  day 
of  the  month  to  a  quarter  past  9  on  the  ir>lh  day  f 

8.  In  8  A.  81  sq.  rd.  20  sq.  yd.  t>  sq.  ft.  Go  sq.  in.  how 
many  square  inches  ? 

9.  In      2'**    how  many  grams  ?     Mow  many  <;-rains? 

10.  How  many  acres,  etc.,  in  10000000  sq.  inches? 

11.  Bring  280()04  qts.  to  bushels.      Prove  work. 

12.  In  England  there  are  50r)85  sq.  miles,  in  Wales, 
B125  square  miles,  in  Scotland,  291(57  sq.  miles.  How 
many  acres  in  the  whole  island  of  Great  Britain? 

13.  Reduce  801'"  to  inches. 

14.  How  many  meters  in  82677  inches  ? 

15.  Give  in  inches  the  perimeter  (measure  around)  of  a 
school  room  which  is  28  ft.  6  in.  long"  and  22  ft.  9  in.  wide. 
Also  in  meters. 

16.  How  many  miles  in  86511  feet? 

17.  Into  how  many  building  lots,  each  24  ft.  wide  and 
100  ft.  deep,  can  an  acre  field  be  divided  ? 

18.  Bought  8  cwt.  56  lb.  of  sugar  at  4^  cents  per  lb., 
and  sold  it  at  5^  cents.     What  was  the  gain  ? 

19.  Bought  3  T.  12  cwt.  84  lbs.  o(  leather  at  UJ  cents 
per  lb.,  and  sold  it  at  15y\  cents.     What  did  I  gain  ? 

20.  How  often  would  a  carriage  wheel,  12  ft.  6  in.  in 
circumference,  turn  in  going  110  miles? 


ANSWERS. 


Exercise  I.— (Pa^e  GV— 1.  2,2,2.      2.  2,5.      3.  2,2,S.     4.  2,3,3. 

5.  :5,7.    6.  2,2,2,3.    7.  2,i;i    8.  3.:^.^    9.  3,11.    10.  '^,i'^. 

11.   2,2.2,2.3.     12.  3,3,17.     13.  2,3,1'.>.     14.  3,3,3,3,3.      15.   2,2,2,r.,5. 
16.   2,3,3,5,0.     17.  2,2,3,5,7.     18.  2,3,5,23. 

Exercise  II.— (rairo  G).— 1.  2,2,3,5,5.     2.  2,3,5,11.    3.  9,3,5,13, 

4.  2,;J,.".,17.    5.  3,3,;},"  .•i7.     6.  7,11,13.     7.  5,5,-il. 

8.  2,2,2,2,2,2,2,2,2,2.     9.   No  primo  iactDr.     10.  2,2,3,5,1'). 

11.   2.2,2,137.     12.  13,H'J.     13.   11. '.)7.     14.  7,13,13.     15.  5,5,5,13. 
16.   7.2'.^3.      17.   13,2'.)3.      18.   3,3,70'.).      19.   2,2.2,3,3,3,3,11. 
20.  2,3,7,11,17.     21.   No  prime  factor.     22.   3,3,5,5,5,5. 
23.   No  prime  factor.     24.  2,2,2.2,2,2,2,2,3,3,7.     25.  3,7,13,101. 
26.  7,17.Gl.     27.  3,3,11,70U.     28.  2,7,13,103.     29.   101,103. 
30.  23,il,7x. 

Exercise  III.  -(Pag-e  8).— 1.  4.    2.  3.    3.  5.    4.  G.    5.  8. 

6.  7.    7.  •>.    8.  11.    9.  13.    10.  11.    11.  12.    12.  4.    13.  33. 

14.  42.     15.  11.     16.  25.     17.  144.     18.  44.     19.  '.♦.     20.  G.     21.  91, 

22.  12.     23.  40.    24.  30.    25.  78.    26.  H.     27.  313.     28.  lu. 
29.  7.    30.  4. 

Exercise  IV.    (Pa^-e  [)).—l  10.    2.  23.    3.  11.    4.  37.    5.  28. 

6.    11.      7.   7.     8.    l^ime.     9.   270.     10.   H.      11.   ••!.      12.    Prime. 
13.   13.     14.    113.     15.   21.     16.   13.     17.  42.     18.  43.     19.    Prime. 
20-   47.      21.    Prime.     22.   5.     23-   253.     24.    Prime.     25.   '.). 
26.    Prime.      27.   3(1.      28.   4.      29.   31.      30.    12110.      31.   5  feet. 
32.   Gibs.      33.    12  feet.       34.   10  yards.     35.   <»<)  feet.     36.   $45. 

Exercise  V (Pago  11).— 1.  V»G.     2.  HI.    3.  HO.    4.  81. 

5.  144.      6.   12«)').     7.^18«>().     8.   420.      9.   210.      10.    P"*"..      11.    132. 
12.  201.     13.  r).30<).     14.   17424.     15.  7'.>2.     16.  120120.     17.   1377G84, 
18.  75G().     19.  $720.    20.  120  fo.  1.     21.  12  husliels.     22.  77. 

23.  202475. 

Exercise  VI. -(Pai,-e  12).— 1.  4;  501.     2.1.    3.2520.    4.40040. 
5.   170.     6.  20;.     7.   ■■".'     8.   1133'.H)0.     9.  27720.     10.  22-^150. 
11.   232.     12.   50.-)0.      13.   i).     14.   3G.     15.   114. 

Examination  Paper,  No.  i.— (Pa^-e  13).— 1.  $3,75.    2.  $11.10. 

3.  40  lbs.     4.    11  cents.     5.   21/ ceiUs.     6.   $1,500.     7.  $2.      8.   46. 

9.  10.  GO. 

Exercise  VII.— {Page  15).— 1.  $0.4.1     2.  $5.50.     3.  $4..32. 

4.  $-'5. GO.      5.   84  feet.      6.   $3.20;  $4.80;  $S.      7.    l;336.      8.  $300^ 
9.  $3G.     10.  22  men.     11.  24  men.     12.  GO  days.     13.  53 

14.  40  cents.     15.  A.  $0.02^;  13,  $0.25;  C,  $0.12^. 

(85) 
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Exercise  VIII.— (Page  16).^1.  $2  16.     2.  $4.80.    3.  $168a 
4.  $1200.     5.  $160.     6.  $0.84.     7.  $'2H.80.     8.   15.     9.  $2.75. 
10.  420;  300. 

Exercise  IX — (Papre  19).— 1.  |.    2.  f.    3.  h    4.  |.    5.  |. 

6.  ^.    7.  ,^f.    8.  ^    9.  A-    10.  i.    11-  iVr-    12.  U-    13.  iVr- 


14. 


I  '2  4 

4  37 


15. 


•J  n 

"J2B' 


16. 


17.  h    18. 


^1*    t  t  3*     ^u.    4 n f •     ^o.   'li'.     ^4. 

28.  2 a.    29.  iif.    30.  tV4V- 
Exercise  X. 

5.  -".Y.    6.  J 
12.  ^V^. 


(I  7 

9  M  « 

1  0  ft  1 


9  1 
US' 


1<7.       I  1  (>•  i^L). 

26.  H-     26.  ^U-     27.  IH- 


n  rt  4 
4  ?  1' 


-(PaK-e20).-l.  J/.     2 

«.    7.  ^'i".    8.  W.    9.  ^V 
13.  Vi^    14.  Vi'.    15.  ^a»*- 


J*iio«8.    19.  |22o:,^    20.  J^'^V'^.    21.  'SVAV^. 


V.    3.  V.    4.  V. 
10.  VoV.    11.  i«4. 

16.  l*rp^    17.  ^Wi". 


/l  .1  0 


18. 

22.  W;  W.    23.  Vf;  Yf-  '24.  ^r^';  -iV- 

Examination  Paper,  No.  2.    (Paure  21).— 1.  5r)0  miles. 
2.  40  mon.     3.  $"..()().     4.   'Mn)7.     5.  $.V2.50.     6.   0  yards. 
7.   Lost  $120.      8.  2H8.     9.   HI.     10.   50  cents. 


Exercise  XI. 


(Pa.ire  22).  — I.   3g.     2.  2^. 


5.  4J^.     6.  7.     7.  4.     8.  l;U.     9.  Hjt.     10.  4 
13.   2'>/'''- 


5  1 


3.  2?.    4.  5f. 

11.       81    jV 


12.  131„^.     13.  2'>/-,V     14-.  ;*001'^g.     15.    114l85f^Ji.     16.  HiUilU. 
17.  :i7-/*4V,.     18.  2^.    19.  ;uVoV-    20.  '•>.    21.  2U02.    22.  l07;VrV 
23.  9JU^    24.  ls7,Va. 

Exercise  XII.— (Pai,-e  23)— 1.  4.     2.  so.    3.  M.    4.  0. 

5.    13.      6.   2r,  touts.      7.   30conls.     8.   27  yards.      9.   70.      10.   22|. 

Exercise  XIII.— (Paj^o  25).— l.  i'.;.    2.  |;i.    3.  ?§.    4.  H- 
0>   4  0.     O.  fj.     7.  ;(  >«     o.  4^.     9.  Tjg.     lU.  i''ifff.     11.  iii'     1a'  JJ» 

13.  tVV-    14.  W^oV.    15.  ilJSfff. 


Exercise  XIV — (Pa^e  25).— 1.  JJ,  ? 


■.Till 


u 


'  so- 


4.  2?, 


10. 


1  OO'  T  ri'jt  "1 


ft  I 


o.   ■* 


a  0     2  H 
i»  Ti. 


5.  ii 


4> 


I' 


10       2  1 
•2  1'    .ii^ 


4  l> 


i2  ■<  5       1  5  n 


iT  IJ  >     .'1  il  6  »     ^  il  0  . 


6.  I 


*?• 


1  4 


9.  h 


1  ft 

.T5>   TT 


U,l 


ft" 


»    (is  I    Cff* 


S  S  ii . 


TiffiT* 


m, 


fi'liTt 


10       4;t;ift      ?i)!Mi      ftxit  -1/1       ?  4.     i' 


l^S.      11.   Vo'V>  I?. Mt  T?is'  tVa.      1^. 


1  U  t   1 


15. 


J„" 


16.  ?^W,  i 


:i  5  M 


:n> 


55  01   ~in 


'A.    17. 


Vr. 


-^  •»  « 

Tro»    17^»  17  0 


18. 


n  a  1  .in» 


^", 


v*.  w^. 


.'•  I.J. 


_ftH 


0  2io«>  "Sa 


i^oV. 


Exercise  XV.— (Pai^-e  2r,)._l.  -j? 


ff »  «•  ji  1  (T" 


1  S»    "12 


'    !\  ' 


T5»   ^  1» 


or 


1  c. 

"it 


fl. 


u> 


Ai,  i^ 


.  !■ 


5-  ii,  1*5.  ii>  h- 


2.  5,  T^t.  A>  iS* 


Exercise  XVI. -(Patre  27).— 1.  fj.    2   2i.    3.  JV     4.  U' 


6   li 


7.  1 


1 .1  -y 


12   2H     13    lU     14.  1 


vii- 


8.  I: 
15.  1 


10.  2'on.     11.  ;i  1 


;i  ti  o 


16.  2^    17. 


rff. 


P  II  ,T 

?r4i5"' 


18.  i^Vf 


4.  1 


Exercise  XVII.  -(Pa^^a- 27).-l.  14^.    2   13i^    3.  17| 


5.  3." 


8.    3' 


9.   102^", 


T5' 


10.      HJOliJI.     11.    162., ,\.,.     12.   5'.)'.«,VvYo.     13    51t5|.     14.   33iij-^. 


15.  15^1^.     16.  l>-> 


1  1 


17   3- 


18.  30 


1 1  i 


Exercise  XVIII.     (Pa^o  2S).-  1. 


2    ^\.    3    \\.    4.   ^. 


rV. 


4,^' 


h.    8. 


9.  H^    10.  \.    11.  ^.    12.  f. 


13.  T^^.    14  iVif.    15.  K.    16.  Mfe.    17.  H-    18-  M'l 


ml' 


ANSWERS. 
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6. 

12. 
18. 
24. 
29. 


3. 
8. 

2 
8. 

5. 
13. 


Exercise  XIX — (Pap:e29)— 1.  IJ.    2-  U-    3.  2||.    4.  l^lg. 

li|V    6.  7M-    7.  7H-    8.  5VA.    9    in/Vf.    10.  iV..    11.  2|. 
3rsl!i.    13.  Kifa.    14.  15iH.    15.1?.    16.  i^fn-    17.  IOot^t- 
79^|.    19.  4>^^n\l    20.  I03H?.    21.  I0r>\u-    22.  ir.Hj-    23.  L 
iVA-    25.  l^ojn-    26.  m[)U^.    27.  ii-    28.  ,Hb- 
loVr-     30.  ii^H. 

Exercise  XX.— (Page  29).— 1.  4|.    2.  W^i/j.    3.  9if.    4.13. 
2Uh    6.  lii. 

Exercise  XXI — (Pa^-e  29).— 1.  2|  lbs.    2.  2ir,S5  lbs. 
l-iiif  gallons.     4.  $l<i-iH-     5.  144^^  acres.     6.  14g.     7.2?. 
$sljt.    9.  njlik.    10.  $5A§. 

Examination  Paper,  No.  3 — (Pat^c  30).— 1.  *?;,  ^§,  2?,  35. 

:^.\.    3.    ii-    4-  i;juiunirs.    6.  $o.it;^.    6.  $400.    7.  $->»ib. 

20  da  vs.     9.  $l."5-5.     10.  25. 


Exercise  XXII (Paj-e  32).— 1.  3J. 

iin-    6.  ^n-    7.  3.    8.  12.    9.  r>-;\. 
21 1\.     14.  49^.     15.  9i*00.     16.  375. 

Exercise  XXIII.— (Pai,-c-  32).— 1.  ^. 


1 
1 1 


iH- 


8.  if. 


2    Ih.     3.  4^     4.  4j^. 
10.  2^.     11.  9.     12.   118. 
17.  237^.     18.  24. 

2.  ^-,.  3.  J  J.    4. 


"10" 


5. 
13 


6.   1  ..    7. 

Exercise  XXfV.— (Pa^-e  .33).—!.  ^f^-    2   il    3.  2§.    4.  ^f. 
f',.    b-  .■,•    7.  tTi.    8.3:;;;,;.    9.  i-    10.  ,V    11.  3^.    12.57?. 


14.  i.    15.  5 


16.  f.    17. 


A- 


18.  tTb- 


Exercise  XXV.— (Pa^-o  31)— 1.  ^     2. 


6.  1.    6.  4»;!I.     7.  3;:i.    8. 


^ -,'.:• 


r.  11 

,1  0  .T  • 


9.  jh^.    10.  1 


3.  4-  4.  IJ. 


3. 

9. 

4. 

10. 

5. 
12. 
18 
23. 

2. 

6. 

10. 

3. 

8. 

4 


Examination  Paper,  W.i.  4.— Pay^e  34i   M.  3s  harnls.     2    12. 
^j',.    4.  $7:i.oo.    5.  $0.30.    6.  $111, ^j.    7.  lOHa-    8.  m- 

177  yards.     IQ.   /v;. 

Exercise  XXVI.— (Pag-o  34).— 1.  $0.75.    2   $o.54g.     3.  $2.m7i»^. 
17^^     5.  7;^!.     6.  $12..5H|.     7.    i^Jacres.     8-  H-     9.  $ii;.00. 
$li.     11.   12  yards.     12.  3^  cents. 

Exercise  XXVIJ.— Pa^c  3r,)._l.  IS     2.22.    3.25.    4   5J. 

Ill        " 


6.  1,'..     7-  7A.    8.  !;}•    9.  71,^.    10.  5^.     11-  9 


1  (>■ 


..,„,.     13.  4^11.     14.    lf'<)»;^      15.  44'..    16.   12  boxes.    17.    11  pairs. 
20davs.     19.  21  vards.     20.   14  hours.     21.  24  bags.     22.   K.-.^. 
Irff.   '24.  3,1,.    25.  Sii|- 

Examination  Paper  No.  5.  -  (Page  30).—!. 

l.;'J'.i'.i9".i',''.M0()l-J.     3.3,11,29,07.     4.42(133.     5.   11- 
$3000;  300.     7.  $'J0.     8.  A  $180,  B  $250,  C  $200.     9.  -i^'^- 
20  boxes. 

Exercise  XXVIII.— (Page  37).— 1.  $3.93f.    2.  $750. 

24t<?,  bushels.    4    $1320.    5-  16  acres.    6.  00  feet.     7.  5^  bushels 

$1.7*;.     9.  $5.s.-,.     10.  $18. 

Exercise  XXIX.— (Page  38).— 1.  40  eggs.     2.  8»  feet.     3-  J. 
5  lbs.     5.  41  if  bushels.     6-  $1350.     7-  1^ J  dozen. 


If 
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6 
13. 

6. 

6. 

5. 

2. 
8. 

5. 

2. 

4. 


ANSWERS. 


Exercise  XXX — fPa^e  3'.r).~l.  ■^\.    2.  q.    3   i-    4.  U. 

i/v    6.  l|J.    7.  H     8.  H-    9.  «H.    10.  ho.    11.  2/5.    12.  IH- 

iii-  14.  n-  15.  i,j(j 

2-  iVft.    3.  ^.    4. 


Exercise  XXXI (P.iiro  3:i)  —1.  4}, 

U-    6.  ,',     7.  UJ.    8'  2;^    9.  i. 

Exerci.se  XXXII 'rat,n"10)._l    ^V-    2.  tos- 

I-     6.  i-     7.  ^?.    8.  f^'   9.  f    10.  V'/o- 

E.vercise  XXXhI.  -(Pai,ro  4(;)  -  I.  ICO.    2   '.'<', 
iiso.    6.  '.>:<(•).    7.  770.    8.  <■'^    9.  i:o',. 

Examination  Paper,  No.  6.  — (I\ii,'-e  40).— 1.  Siosir;-, 
.■''!<Mi{);,^V.     3.^''"U)   vards.     4.   K'i-     5"    J  <'.  banvl.s.     6.   ■',. 

<''t.    9.  1^''-.    10.  $ls(>(>u. 


3   i5o. 
3    It'.), 


,V- 


US' 


4.  J. 
4.  216. 

4  l|i. 


4. 
9. 


4. 
10. 
14. 

I  Q 


2 

7. 


2. 

3. 

4. 

5. 


Exercise  XXXIV fPaj-o  l^.—l.  o-!?.    2-  \l.    3 

^^.    6.  I'y.    7.  isii;;;.    8.  iVo.    9.  i'i;/,;V-    10.  I'^v 

Exercise  XXXV — (Pa.ire  42).— 1.  »}y).40  ;  $0.70;  $0.4.1;  $0.r,,Si?r. 

Sl.SO;  $:5.,S7.i  ;  $>!  ;;0;   $l..s:Ji^.      3.   $17. 7u  ;  $;{.4,-)  ;  $i8.2<jJ7 
$l(>.o:)  ;  $7.(58.^  ;$>).01.      5.   $0.0:4  ;  $r).02  ;  $;i.(J2^. 

Exercise  XXXVI.- (Pa^^.  42).— 1.  $.32.    2   $14  2;".    3   $}th 
$4.20.     5.  H  }f  lbs.     6.  32^  yards.     7-   lH|»f  acres.     8.    .SO days. 
$M).     10.   rj^  yards. 


1  3   »     -  6 


Exercise  XXXVII fPag-e  4.S).— 1.  $r,00.    2.  4f-?.    3.  IR. 

davs.     6.   l\'^  davs.     6.  0.     7.  <).     8.   i^.     9.  $180. 
11.  $100;  $G00.     '12.  l^V  .     13    H. 

$;i<('.;  .\s$.-.(;,  irs$48.    15.  nSrii-    16.  $4.-»^    17.  $3|. 

8|  days. 

Examination  Paper,  No.  7.— (I'ag^e  44).— 1.  . 

$1)100(1.     3.  270.     4.  541).    5.  80.    6.^A  $8.22'i ;  B  $4.1  U  ;  C  $2  O.^f 
\{,^.     8  21  barrels  and  5G  cents  over.    9.  200  acres.    10.  2;^  days. 

Exercise  XXXVIII.— (Pas-e  47).— 1.  Five-tenths;  fivt'-hun- 
dredtlis  ;   five-thousandths  ;  five  ten-thousandths. 

Eig^ht  ten-thousandll'.s  ;  eig-ht  hundred-thousandths  ;  eight  mil- 
lii>nths. 

Nine  ten-inillionths  ;  sixteen  hundred  thousandths. 

Thii  t  y-S''\  en  hundreillhs;  thirty-seven  thousandths;  thirty-seven 
hundred-thousandths. 

Thri-e  hundred  sixt v-eight  ten-thousandths;  three  hundred  sixty- 
eight  hundred-thousandths  ;  three  hundred  sixty-eight  mil- 
liiMiths. 

Four  hundred  six  ten-thousandths  ;  one  thousand  one-millionths  ; 


ihiee  thousand  six  hinidred  ten-thousandths. 


6. 

1.  Two  million  thirty-six  tlu>usand  nine  ten-millionths  ;  eigfht  million 

sixty  thousand  eleven  hundred-millionths. 
8>  Four  thousand  one  hundred  four  millionths;  eight  huixlred  seven 

thousand  sixteen  ten-millionths. 


I 


ANSWi:  RS. 
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9.  Two  million  twenfy-sovon  thousatul  sixteen  ton-millionths  ;  three 
MiiirK>n  sixty  thoii^aiul  oig^htcffi  tiMi-inilli-Miths. 
JO.   Four  hundrod  thous,'incl  one  hundred  sixty-one  niilliiMiths  ;    four 
huiulriHl  thousand  one  hunilred  sixty-one  billionths. 

Exerci:ie  XXXIX— (Pa^'-i"  IT).  —  1.  Six  and  four  tenths  or  sixty- 
Ijur  ti'Utlis  ;  .six  and  forty-lour  hundied'.lis  or  six  liuiuIri'U 
forty-four  huiulreilihs  ;  six  and  fi)ur-huiulredths  or  six  hun- 
dred four  humliH'dliis. 

2.  Sixtv-thri'i'  and  ei;4^ht  tenths  or  six  Innulred   tliirtv-eitrht  tenths: 

sixty-thri'i^  ami  eij^ht  hunili'eillliN  or  six  Ihousaiul  three  huii~ 
dred  i>ii;"ht  huiulredths;  sixty-three  ami  eijL,''ht  thou.samlihs  or 
sixtv-ilu'ee  Ihousaiul  eii;ht  thotisam'lhs. 

3.  Eii^^ht  Inuidri'il  forty-six  and  I'i^hty-six  humlii'dtiis  or  »'itrhty-fv>ur 

tlunisand  six  huiKlreil  ei^^hty-six  humhi'dths  ;  eimhl  hundred 
tort\-sixand  eii^hty-six  ten-tlu>usamlths  or  i-ii^ht  million  totir 
huiulretl  sixtv  tlh>usaml  t'ii^htv-six  ten-t liousaiullhs  ;  three 
llKiusaiul  six  huni.lie».l  eighty  am.1  f«irlv-six  ti'ii-thousantlths  t>r 
thirty-six  uiillion  eij^ht  hundred  thousand  forty-six  ten-thou- 
satuhhs. 

4k  Eighty-seven  aiid  eii^hty-nine  ton-thousandths  or  cii^-ht  liumlred 
seventy  thousand  eighty-nine  ti-n-thousandths  ;  eij;ht  hurv- 
dred  seventy-six  ami  one  thousand  t)ne  ten-inillionths,  or 
eii;ht  billion  seven  hundred  sixty  million  one  thousand  oius 
ten-millionlhs. 

6.  Nine  million  six  himdre<i  sixty-thrt^  thousand  seventy-four  and 
eij^'hty-seven  thousandths,  or  nine  billion  six  hundrevl  sixty- 
three  million  sev.Mity-four  thousand  eighty-seven  thousamlths; 
one  tlu>usand  sixty  ami  eii^ht  hiuulred  si-vciity  humlred- 
thousandths,  or  one  hundred  six  million  eight  hundred  seventy 
hundred-thousandths. 

Exercise  XL.— {Pape4H)._l.  .7;. 3;  .0;  .5.    2.  .03;  .17;  .10;  .?.'>. 
.Oil;.tX!4;.].s:i.     4.  .t)0()4  ;  .0010  ;  .OOOl'jr,.     5.  0.7  ;  IHO.  10  ;  L><"..OOU. 
.07;  .014.     7.   .0400.     8.  .'>00;  .0000").     Q.   .OOOL'OO;  .00t)00OU2. 
400.00010.     11.  OiOO.OOOOOOl.     12.   100;}00 1.000000017. 

Exercise  XLL— (Pa^re  4H).— l. 


3. 

6. 

10. 

5. 
11. 
16. 

4. 

9. 

13. 

4. 
10. 
15. 
20. 
24u 


3 


1    (V  ^*        10  M 

TnVV,Tiy     12.  r^U.u;<^-     13.  O.Va-.     14.  ITfUo--     15-  143 


1  4  0 

1  '<  0  0-  .      ^ 

4  im;  ;)  I  4(\  :j  ,,  :i  ,^<r 

1  o  II  H  u  ()  •        '"  1  u  «  I)  91* 


1      ■ " 

■•^  TTl  0  u  (To  ■ 


10  0  0 


n^i^o^h-     17.  OijUo-     18 

Exercise  XLII.— (Pa.i,-e  40).— 1.  .ir,<>.    2-  3.1844.    3. 'i.'i404. 
18.36.     5.   18'2.2385.     6-  130.017.     7-  H0.4444.     8.  71.1104. 
145.05.     10.  137.0008.     11.  83.3325.     12.  0507.0818. 
51.57  miles.     14.  $00,435.     15.  32.075  aeres. 

Exercise  XLIII.-(Pa^-e  50).— 1.  13.9327.    2.  10.024.    3.  4.859. 
10.040.     5.  .0001.     6.  5.840.     7.  18.00.     8.  .72.     9.   16.000. 
34.0401.     11.  990.001.     H.  47.802.     13.  8.41.     14.  .000. 
135.001.    16.  909.0001.    17.  .999900.    18.  00.09900.    19.  $462,334, 
$53.01.     21.  .00003.     22.  103.819510.     23.  4.726  cubic  inches. 
40.274  cubiit^*-  vp<ili»'«' 


^} 
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ANSWERS. 


i^l 


4. 

10. 
15. 

20. 
24. 


3. 
6. 
9. 


■  I 
! 


3. 
9. 


4. 
10. 


4. 
10. 
16. 


3 

7. 
11. 


5. 
11. 
16. 
21. 


1. 
5. 
9. 


2. 

7. 


4. 

9. 

13. 

19. 
24. 


Exercise  XLIV.— (Paj^e  .'51).— 1.  .50.    2.  .1344.    8.  .0676. 
.OOlrt.     5.  .172.     6.  24.r.828.     7.  .23328.      8.  .0000072.      9.   «.?. 
84.240.     11.  4.r)5r.25.     12.   1913.^.97.'>01.     13.  .8512.     14  37.4d6. 
.0011'>025.    16.  .08.    17.  5.    18.  .0<i076.    19.  7:i..S212. 
HildO.OlOr,.     21.  271.91443.     22.  .2H80«iH.     23.  5.2.U. 
732.0U030.     25.  37.13472.     26.  2i',l.n<j2W. 

Exercise  XLV.— (Pag-e  52).— 1.  $27.37-^.     2.  13200.0  tonj», 
3;i3(l.(;07a  inclu's.      4.   9.070r_'8  yards.     6.   .3125. 
220.4:;504:?H0431.     7.  H.4375Ihs'     8.  20s.20UvS88  grains. 
2218.192  cubic  inches.      IQ.  $31.2.'). 

Examination  Paper,  No.  8.— (Pa^eSH).—!.  8t..-,004.     2.  $1.50. 
<;3.     4.  $w0.n.     5.  .U215G58U.     Q.  I.     7.     ].].     8.  $00.40. 
$l.r.H.     10.   $550. 

Exercise  XLVI.— (Pat,'e  55).— 1.  3.2.     2.  4.m.     3.  .210. 
3.07.     5.   .5:{')*.>.     6.  .0J78.     7.  .00:0.5.     8.  .OUOLM.     9.   .0004. 
.0(j.     11.  .OOOOH.    12.  .00U234.    13-  .000003.    14  .00001.     15.  .03.59. 

Exercise  XLVII (Pai^e  50).— 1.  3.07.     2.  50.0.     3.  1000. 

0.140H75.    5.  12.4.    6.   .00075.    7.   .010125.    8.   .200J1.     9.  10000. 

.I'i7.  11.  H,;o.    12.  .ooor,8;59.    13.  2.oir,2.    14.  xnooo.    15.  1.173. 

35'JOO.     17.   .002'.).     18.   129.     19.   3.5'.>.      20.    JM'TlL'O. 

Exercise  XLVIII.     (Pa.i,'-«'50).— 1.  3.472J2.>f.     2.  .012332  +  . 
i2s3.(;..oHt(;  f .    4.  '.i/.tTl-JtU-f-.    5.  .O-oi/irj  ^.    6.  loo.r.r.t'.co-f. 
.Or)<)525-|-.     8.   101.771749+.     9.  37.137317  +  .     10.  .14'J274  +  . 
71258!H).730312  +  .     12.   .121704  +  . 

Exercise  XLIX.-fPair^- 57).— 1.  .•.»:.     2.  .'.     3.  .f-.     4.  .875. 
.9.    6.  1.5.    7.  .»»!.    8.  J':\\\ir,.    9.  .<»12.    iQ.  .o03l.r.. 


.  ()'.. 


)]•>• 


12.    .5!'37'.. 


ir.  .li:;75.    14.  04.r.-..    15    .oh8 
17.0^:5.     17.   17.12",     18.  .ITl-"..     19.  5.7s'.s7.-j.     20.  .3088. 
4.0S75.    22.  .i!()(;25.    23.  .oo:.4l.    24.  .<»«^*^. 

Examination  Paper  No.  p.— (Pat^i- 5' i — 

r.0  1001019.(iOOOO(:0000''3.      2-    .\S'>:    H  .^'•.      3.    •>  barn-Is.      4    J. 
lOS.S.     6.   AsS'4;   IVs  S30.     7.   A  $/..';   H  S120  ;  C$240.     8.   96. 
.32.51  ounces.     10.   S  ■l-'5. 

Examination  Paper,  No.  lo.— (Pa^-e  .'.^i.-l.  3.(;2 100024 10. 
17'-\^.      3.    i-'„'„v'„.     4.   .;;;  culiic  inches.     5.   1008.      6.  288  bushels. 
$03000.     8.   50.     9.   I},.     10.   lia. 

Exercise  L.-(Pai,a'5s)._l.  (',714.2009.     2.  .219975.    3.  5.8193  +  . 
1.0015  +  .     5.   .3111.     6.   .00>^.     7.    w.oo-     8.   l^>Oj;0  miles. 
21120  times.     10.  -j*^  of  a  bushel.     11.  218.509.J7r.H0.     12.   27  suits. 
$320.     14   .0198.     i5.  $0,108.     16.  $243.     1?.  $20;;.     18.  $16. 
$0.0.55  +  .     20.  800  bushels.     21.   3^.     22.  $20|.     23.  $300. 
B  i.s  14  of  A's ;  A's  is  |  oi  B's. 


ANSWERS. 
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a.7. 

6. 


.5a 


59. 


00. 
78. 


J6. 

Is. 

+  . 

La. 


Exer.iAC  U — (Pa^e  (\2).—\.  203r).r)20"'.     2.  71091. 032« 
8.  407M!>.«J4'".     4.  822.%H'".     6.  $243.38.     6.  $l43.('i86.    7.  2099. 4«^ 
8.  li;5S4().t"-.     9.   778().5r,m.     lO.  2^83.740'".     11.    l.'..')3.42'". 

12.  •>2Gy.4'".     13.  222 J28'".     14.  4.0814'".     15.   r.io.6'".     16.  27.35n^ 

17.  7.H3'".     18.  2.90.'')'".     19.  318.9".     20.  4r,0.7!t'n.     21.  $7.8125. 

22.  $19.43  +  .     23.  $1.^.48  f.     24.   :<0OO  steps.     26.   21.08"». 

26.  5  suits  and  2.75'"  over.     27.  1200  times.     28.  700-1. 

Exercise  LII {Pn^c  65).— 1.  1200'i'"".    2.  22.661'".    3.  $30. 

4.  $14.     6.  Oaifn.     6.  27.495<>'".     7.  4.5".     8.  5.12'n.      9.  804(MK)Mn«. 
10-  .2H70591'".     12.  1.82'".     13.  200000«;  2000";  20"\     14.  $2263.20. 

15.  $3r)U. 

Exercise  LIII.— (Page  68).     1.  80400000*"  c'". 
2.   lloaoOOlK^iX)*^'"""'.     3.   .(K)98372ir)«n'n.     4.    I200()«""n. 

5.  I.l.i582«'"".     6.  One  million  times.     7.  44^""';  44^'.     8.  5.21«""n  +  , 
10.   191.88^"'".     11.  $81.     12.  66-".     13.  4'".     14.  20.8"'.     15.  $31.59. 

Exercise  LIV (Page  09).— 1.  18400'.     2.  7243'-'.     3.  890'. 

4.  39'.)7.70»".     5.  $108.     6.   ■<'^'.     7.  800  min.  or  13  hr.  20  min. 
12  cents.     9.  $4.     10-  $3.06. 

Exercise  LV.— (Page  70).--l.  17400*^'.  2.  6830ck.  3.  03T. 
$20.40.  5.  lt;87.")0^'  .  6.  784. OK^.  7.  5740. 92.>  .  8.  308Kk. 
54.432  '.     10.   14  cents. 

Examination  Paper,  No.  11.— (Page  71).— 1.  4784.51.5'".    2-  0. 
$1.13.     4.   l.H'i"'.     5.  31.15'".     6.   $1,911.      7.   49  cents. 
Hriiig  to  comtiion  denominators  .'incl  place  dilTerenci'  of  niiniersi. 
tors  over  common  denominatur.     9-   7'".     10     10.03", 

Examination  Paper,  No.  12 — (Page  71).- 2-  129:;^  i>r  1.293k«. 
.502'".     5.  20»^«  of  water.     6    $1084.875.     7.  $81.     8.  $208. 
$7.3125.     10.  88.9 +  '< 

Examination  Paper,  No.  13.— (Page  72).— 1.  12  men. 

3  hr.  40  min.     4-  50700".     5.   24  cents. 

Divide  their  svun  by  the  number  oi'  addends.     7.  OOO'".     8-  120». 

124.8i<^'.     10.  $2284.75. 

Exercise  LVI (Page  77).— 1.  52  T.  14  cwt.  52  lb.  7  oz. 

^7!)  It'.s.  10|d.     3.  42  mi.  2  fur.  14  rd.  1  ft.  11  in. 

Ill  bu.  1  pk.  1  gal.  1  pt.     5.  201  da.  9  hr.  4  min    15  sec. 

1 170  A.  82  sq.  rd.  29  sq.  yd.  127  sq.  in. 

33U  A.  80  sq.  rd.  11  sq.  yd.  2  sq.  ft.  l.>  sq.  in.     8-  5l5.45"i. 

30  T.  14  cwt.  14  lb.  3   oz.  9  dr.     10-  '••  48  eu.  yd.  2  cu.  ft.  400  cu.  in. 

Exercise  LVN.— (Page  78).— 1.  £2'M)  12s.  Od.    2-  £-m  12s.  Od. 

6»M. 004072'^^'.     4.  12.0  A.  13(5  sq.  rd.  21  sq.  yd.  7  sq   ft.  72  sq.  in. 

60  mi.  2  fur.  10  rd.     6-  2723  lb.  14  oz. 

2  mi.  1  fur.  12  rd.  2  yd.  ;  29  gal.  3  qt. 

Exercise  LVlII.-(Page  79).-l.  $75.75.    2.  £IS  17s.  llid. 

38  07'".     4.  38  yd.  9  in.     6-   K")  ewt.  52  lb.  7  oz. 

13  A.  44  sq.  rd.  10  sq.  yd.  5  sq.  ft.  36  sq.  in.      7-  HOO  73»». 

5  bu.  2  pk.  1  qt.  1  pt.   '9.  1  it-  5  in. 
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ANSWERS. 


Exercise  LIX.— (Page  81).— 1.  3  hr.  37  min.  5  sec 

2.  2  mi.  2  fur.  19  rd.  8f  in.     3-  13  bu.  3  pk.  1  gal.  2^  qt. 

4.  3  mi.  2  fur.  26  rd.  3  yd.  2  ft.     5.  1  cwt.  62f  lb.    6.  Q.42Q^, 

7.  3  mi.  30  rd.  4  yd.  2  ft.  If  in.     8.  £'2  17s.  U^d. 

9.  17  T.  14  cwt.  93  lb.  14  oz.    10.  18  bu.  1  pk.  1  gal.  ^  qt. 

Exercise  LX.— (Page  82).— 1.  3337  far.     2.  297599  far. 

3.  £2  Is.  8d.    4.  ;^800  Hd.    5.  ;^41  13s.  4d.    6.  2H1336d. 
7.  24288  oz.     8.  154.'U24.     9.  7525(;i2  dr.     10.  280(j0  o^. 

rt.  13908  min.    12.  1790  pt.    13-  115  bu.  1  qt.  1  pt.    14.  3445200  sec. 

15.  3155692(>         16-  3  T.  2  cwt.  52  lb.  12  oz.    17.  370800  sec. 
18.  G1700«n.    19.  4  T.  7  lb.  12  oz.  10  dr. 

Exercise  LXI.— (Page  84).— 1.  37  mi.  6  fur.  35  rd.  2  yd.  1  ft.  11  in. 
2.  130C872  in.    3.  iH^'i'Si^'"''.    4.  96.012^^^.    5.  3  lb. 

6.  4  lb.  10  oz.  6  dwt.  KJ  gr.  troy,- 4  lb.  10  oz.  2  dr.  2  scr.  ap., 

7.  1107300  sec.     8-  20007725  sq  in.     9.  2000^,  308^>1  gr. 
10-  1  A.  95  sq.  rd.  2  sq.  yd.  2  sq.  ft.  100  sq.  in. 
11.  7206  bu.  1  pk.  1  gal.    12.50209280.    13.  J- .- 

16.  12.S0  in.,  31.24m.     16.  10^^-H  miles.     17.  18  lots  aad  40  sq.  yd.  over 
18.  $0.42.    19.  $40.97 -i-.    20.  46404  tknes. 


4  lb.  av. 


34015.68  in.     14.  2100™. 
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